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REPORT 



OF THE 



SECRETARY OF AGRICULTURE. 



To THE President: 

I have the honor to report upon the work of the Department of 
Agriculture for the year ending June 30, 1899. This report touches 
upon the work regularly carried on by the several Bureaus, Divisions, 
and OflBces, and also indicates the new lines of scientific inquiry 
inaugurated by the Department for the benefit of producers in the 
several States. A brief summary precedes more extended considera- 
tion. I have also endeavored to give in sufficient detail the reasons 
for the estimates presented to Congress to carry on the work for the 
coming year. 

SUMMARY. 

Weather Bureau. — The extension of the Weather Bureau serv- 
ice around the Caribbean Sea has been abundantly successful in 
noting the first indications of cyclones, forecasting their movements, 
and giving timely warning to our Navy, to merchant vessels, and to 
producers and others interested on land. 

Division of Chemistry. — This Division is becoming a necessity 
to every Department of the Government in the making of chemical 
analyses. Foods are investigated, preservatives of all kinds exam- 
ined, sugar beets analyzed, etc. An interesting inquiry has been 
made into the change which takes place in the composition of grains 
grown repeatedly on the same soil. 

Division of Entomology. — Since Dr. Howard has shown owners 
of Smyrna fig trees on the Pacific coast how to get the fruit fertilized, 
there is good I'eason to believe that in a few years we shall obtain our 
fine figs from that locality. Investigation by this Division shows that 
house fiies and mosquitoes may be greatly reduced by removing the 
propagating conditions. 

Division of Botany. — The Department is gathering information 
regarding the life history of the plants that supply commerce with 
india rubber and gutta-percha, and should Congress be pleased to 
give direction, it will seek the plant zones in our island possessions 
where these commodities may be produced. The United States now 
pays $30,000,000 annually for rubber. We import between four and 

IX 
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five million dollars' worth of Egpytiau cotton annually. Experimenta- 
tion indicates strongly that, on suitable soils properly cultivated, this 
article can be grown here. 

Biological Survey. — Plants and animals thrive and produce best 
where they are most at home. The Biological Survey is endeavoring 
to find the most congenial conditions for our plants and animals. 

Division of Vegetable Physiology and Pathology. — The 
hybridissing of grains is being conducted by the Division of Vegeta- 
ble Physiology and Pathology, with a view to securing varieties (rust- 
resisting, drought-resisting, and cold-resisting) better suited to our 
varied soils and climates. Hybridization will also be applied in the 
immediate future to cotton, and effoHs are now bei,ng made to get a 
hardier orange tree by the same process. The diseases of plants in 
the several States, including a serious fungous disease affecting sea- 
island cotton, and the diseases of fruit trees are also being studied. 

Division of Pomology. — This Division continues to experiment 
in many localities throughout the country with fruit-bearing trees, 
plants, and vines. For example, 119 varieties of the finer table 
grapes of Europe have been grafted on Phylloxera- resistant American 
stocks and sent to North Carolina and Florida. Special work is 
being done on the Pacific coast to get more definite data regarding 
the adaptability of varieties to that locality. 

Division of Forestry. — The Division of Forestry is introducing 
practical and paying forestry on a large scale among lumbermen, and 
extensive experimentation in tree-planting is being conducted, with 
cooperation on the part of those interested in woodcraft in the several 
States. 

Division of Soils. — The irrigation farmer of the West is being 
helped by the mapping and extended investigation of alkali soils and 
by the reclamation of injured or abandoned land, many acres of 
which have become sterile through the injudicious use of water. 

Division of Agrostology. — Cropping reduces the organic material 
in the soil. Long-continued cropping renders the soil unproductive. 
Grasses and legumes are the best agencies for restoring this organic 
matter. The Division of Agrostology is experimenting with home and 
foreign grasses and legumes in all sections of our country, to build up 
worn-out soils in some cases and to introduce useful varieties in 
others. 

Office of Experiment Stations. — Cooperation between the 
Department and the experiment stations becomes closer every year. 
Assistance from the States is increasing and the farmers ol the sev- 
eral States are appreciating their station work more and more. 
Experimentation in Alaska has begun with Congressional aid. This 
work should be extended to Hawaii, Porto Rico, and the Philippine 
Islands, so that they may be enabled to supply the United States with 
tropical products, our importations of which amount to over two 
hundred million dollars annually. 

Office of Public Road Inquiries. — There is great interest at 
the present time in the public highways of the country. Extensive 
experimentation is being conducted by the Department in cooperation 
with local authorities in building sample roads from the materials 
found in different localities, and in the laying of steel track. 
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Division of Publications. — During the year 603 publications were 
issued and over 7,000,000 copies distributed among the people. Of 
the Farmers' Bulletins, 2,437,000 copies were printed and distributed, 
which did not meet the full demand. 

Section of Foreign Markets. — Shows rapid growth of American 
commerce with all parts of the world. We continue to sell raw mate- 
rial to foreign countries, from which they manufacture high-selling 
articles. Trade regulations are prohibitory against American meats 
in some European countries where importations of cheap grains from 
which meats are made are encouraged. The American farmer can not 
afford to export nitrogenous grains or mill feeds for this purpose. 

Bureau of Animal Industry. — The work of this Bureau increases 
rapidly. Meat inspection was conducted last year at 138 abattoii's 
in 41 cities. The ante-mortem inspections were 53,223,176, while the 
number in 1892 was 3,809,459. The third year of experimentation 
with hog cholera shows that from 75 to 80 per cent of hogs injected 
with serum are saved. Encouraging results have come from the 
introduction of dairy products into foreign markets. The Depart- 
ment sends shipmente abroad for the purpose of ascertaining the facts 
regarding such products; these facts are published, and commerce 
naturally follows. 

Division of Statistics. — Fifty thousand crop reporters keep the 
Division of Statistics informed regarding the condition of our staple 
crops, and every effort is being made to promptly give the i)eople the 
facts as they are found. 

Gardens and Grounds. — The grounds of the Department and its 
extensive greenhouses serve a useful purpose, more than 100,000 
plants and bulbs, all of economic value, having been distributed dur- 
ing the year by the Superintendent. This ofl&cial is now prepared to 
supply tea plants for experimentation in the Gulf States. 

Seed Distribution. — The Department in the distribution of seeds 
is aiming to conform to the original spirit of the law by the importa- 
tion and distribution of what is rare and valuable. 

WEATHER BUREAU. 

The establishment of stations around the Caribbean Sea has enabled 
the Weather Bureau to note the first approach of the West Indian 
cyclone and to warn shipmasters in port and interested persons on 
land, with remarkable certainty, of its approach. 

EXTRACTS FROM THE REPORT OF THE CHIEF. 

The following paragraphs, extracted from the report of the chief of 
the Bureau, set forth some important features of the work: 

COLD WAVES. 

Among the most important wamings issned by the Weather Bnrean are those 
which give notice to agricultural and commercial interests of the approach of 
periods of abnonnally low temperature. Warnings of this class have been par- 
ticularly successful during the past year, and a not unimportant feature of the 
advices has been estimates of the probable continuation of injuriously low tem- 
peratures. In fact, a special effort has been made, and will be sustained, to afford 
all interests all the information regarding future weather conditions that is war- 
ranted by modem methods, appliances, and skill in forecasting. The recognized 
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accuracy of the temperature forecasts have caused them to be closely watched by 
various interests, and in the commercial centers movements of perishable goods 
are almost absolutely controlled by advices received from the Weather Bureau. 

By far the most important cola wave, or series of cold waves, of the winter 
crossed the country from the >l orth Pacific to the South Atlantic coasts during the 
first half of February, 1899, damaging crops and fruits in the Southern States to 
the extent of millions of dollars. During the first eight days of the month the 
lowest temperatures on record were reported at points in the North Pacific coast 
States; from the 9th to the 12th many places in the Central, Westehi, and North- 
western States reported the coldest weather on record. During the 13th and 14th 
the cold wave overspread the Southern and Eastern States, attended on the 13th 
by the lowest temperature on record from the Southern Rocky Mountain slope to 
the South Atlantic coast, by zero temperature to the Gulf coast of Alabama, and 
by a snowstorm of unprecedented severity in the Middle Atlantic States. 

The Weather Bureau forecasts and warnings gave ample and timely notice to 
all interests of the advance of the cold wave, and special reports and newspaper 
comments gave unquestionable evidence that the warnings prompted protective 
measures whereby crops, live stock, and perishable goods and merchanaise to the 
value of hundreds of thousands of dollars were saved. Along the Middle Atlantic 
and New England coasts the character of the storm called for the display of 
hurricane signals, the extreme warnings of the Bureau. 

The detailed action taken in connection with this cold wave and storm and the 
numerous newspaper comments relating thereto, for which space can not be 
given here, will be found in the Monthly Weather Review for Februfu^, 1899. 
AH reports and comments bear witness to the fact that the work of the Weather 
Bureau in connection with this, the severest cold wave in the history of the 
Southern States, was as nearly perfect as the most approved methods of dissemi- 
nating warnings would permit. The amount saved by stockmen in the West and 
Southwest, by truck growers in the Southwest, and by fruit growers, gardeners, 
and orchardists in the Southern States, and more especialljr in Florida, is incal- 
culable. The superintendent of the Florida East Coast Line reports that the 
warnings sent along his line of road, fifteen hours in advance of the cold wave, 
alone resulted in saving one-half of the vegetable crop, and that the value of the 
crop was estimated at $1 ,000,000. The exceptionally severe character of the storm 
along the Middle Atlantic and New England coasts amply justified the special 
warnings sent to that section. 

CLIMATE AND CROP SERVICE OF CUBA AND PORTO RICO. 

In the latter part of October, 1898, instructions were given to the official at 
San Juan, Porto Rico, to establish a climate and crop service in that island, and 
later similar action was taken in Cuba. Sufficient instruments and shelters of 
standard pattern were sent into both islands and voluntary stations established 
as rapidly as the cooperation of efficient observers could be secured. By the 
opening of the new year the issue of the Weekly Climate and Crop Bulletin had 
begun m Porto Rico, and similar bulletins for Cuba were first issued about the 
middle of May. The illness of the official in charge unfortunately interrupted 
the work of the Porto Rico section, which, however, was resumed in May and has 
since continued. Arrangements have been completed by which monthly section 
reports, after the standard, for both Porto Rico and Cuba will be issued here- 
after, work on the first report, that for Mav, 1899, for Porto Rico, being well in 
hand. Notwithstanding the serious difficulties which were encountered in the 
prosecution of the climate and crop work in these islands, due in a great measure 
^o the fact that the Spanish language is exclusively spoken, much has been suc- 
ossfuUy accomplished, as evidenced by the fact that both sections issued weekly 
^'■"Uetins with regularity after the middle of May. 

' om the many courteous and complimentary communications that have been 
o^x,*ved and notices published in the newspapers, both on the islands and in the 
Tnited States, it is evident that the efforts to establish this service have been suc- 
»ssful and have met a popular need. As the residents of the islands become 
.^p,.^ ''^nv^^sant with the aims and scope of the service they will appreciate more 
n. IP ^ »Qf "h-r^*,^*?f if ia^ b'^fh '»liTY^af■'^^ogically and financially. 

•* '^ r- "XKjft.aTY BY LIGHTNING. 



xji. yvt- 



^^ ji otttt.otic. n A,^ >r xife and property by lightning, referred to 
* previous report, has been continued. The number of deaths by lightning 
stroke in the calendar year 1898 was 367 and the number of injuries 494. The 
*io/»,es where the proportion of deaths to total population was the greatest were 
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the Upper Missouri Valley and portions of the Rocky Mountain region. The 
proportion of deaths by lightning in the United States to the total population is 
about five in a million, which, it may be remarked, is higher than the average of 
most countries. 

Nine hundred and sixty -six bams, sheds, etc., 735 dwellings, stores, and office 
buildings, 95 churches and schools, and 70 other buildings were struck and dam- 
aged by lightning, the approximate losis bein^ about a million and a half dollars. 
Ctf the buildings struck, 40 were provided with lightning rods, 855 were not, and 
in 952 cases it could not be ascertained whether the building was provided with 
rods or not. 

Nine hundred and sixty-four head of cattle, 806 horses, 30 mules, 426 sheep, and 
116 hogs were killed by lightning during the calendar year above referred to. 
The total value of the stock reported killed was $48,257. 

Lightning has caused great loss of life and property thus far during the calendar 
year 1899. 

AERIAL OBSERVATIONS. 

At the close of the last fiscal year 17 kite stations were in operation and 248 
ascensions had been made, in each of which the elevation attained exceeded 1 ,000 
feet. The work was continued until about the middle of November, 1898, at 
which time 1,217 ascensions of 1,000 feet and over had been made. 

The study of the records of temperature, pressure, and humiditv thus secured 
was intrusted to Mr. H. C. Frankenfield, forecast official, whose first report has 
been submitted. For the first time in the history of meteorology we have facts 
instead of hyjwtheses as to the average gradient of temperature up to 6,000 or 
8,000 feet, free from all injurious influences, and for so many days and over such 
a large region of country that it has a broad significance; evidently it is the only 
proper gradient to be used in reducing atmospheric pressures or temperatures, up 
or aown, from any observer's level. Notwithstandinff the imperfections attend- 
ing the beginnings of any such entirely novel work, these 17 stations, with their 
1,217 ascensions in the course of six months, have probably added more to our 
knowledge of vertical gradients of temperature, humidity, and wind, in the day- 
time of summer, in the lower portion of the atmosphere, than the sum total of all 
that was previously known upon the subject. 

STUDY OF TEMPERATURES AT STATIONS IN ALASKA. 

« 

The Bureau is studying the temperatures at stations in Alaska to 
learn what effect they may have on rainfall in California, and when 
cables are laid around the Pacific, with observers stationed at numer- 
ous places, the ocean currents and their effect on our Pacific coast, 
being more intelligently studied, will be better understood. The 
severe cold wave of last winter that destroyed so many fruit trees 
suggests the continued improvement of our means of observation. 

RECOMMENDATIONS. 

The greatest returns from the large sum ($1,022,482) spent annu- 
ally in the maintenance of the Weather Bureau are from the warn- 
ings to marine interests of destructive storms and predictions of cold 
waves and frosts for the benefit of agriculture and commerce. An 
appropriation of $95,000 for the purpose of equipping storm-warning 
stations with improved lights and durable iron flagstaffs and towers 
from which these important signals can be advantageously displayed 
is urgently recommended; also an increase of $25,000 in the fund 
for telegraphing weather reports and improving the river and flood 
service in order to meet the numerous demands now almost daily 
made upon the Weather Bureau of this Department by boards of 
trade, cotton exchanges, marine associations, and large individual 
owners of ocean, lake, and river property. 
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DIVISION OF CHEMISTRY. 

This Division has continued its study of various soils under identi- 
cal conditions with satisfactory results. Improved methods of anal- 
ysis have been devised and published for the benefit of agricultural 
chemists throughout the country. 

Much time and attention has been given to the investigation of 
food products to ascertain the composition and nutritive value of 
commercial foods, and definite data have been secured. 

Careful and systematic research has been made in this Division for 
preservatives of all kinds which may have been used on meats. The 
attitude which the Department should take toward preservatives 
has been frequently outlined in official reports, but it may be as well 
to restate it here, as the matter is of great imi)ortance. It is well 
stated in the report of the Chemist, as follows : 

It is not regarded as a wise thing to absolutely prohibit the use of preservatives 
in foods. Since, however, all chemicals which have the properties of preserving 
foods also have a tendency to interfere with the processes or digestion, it is held 
to be imperative that no food should be offered for sale which contains a preserv- 
ative without having this fact plainly stated upon the label of the package. Not 
only should the label state that the food product contains a preservative, but it 
should also ^ve the name of the preservative and the quantity employed. In 
this way the intending purchaser is fully informed in regard to the character of 
the product which he buys. While it has been established that a healthy stomach 
can, from time to time, receive with impunity food containing small quantities of 
preservatives, it is by no means certain that the continued practice of ingesting 
preservatives in foods would not produce serious injury. On the other hand, it 
IS also quite certain that weak or diseased stomachs may suffer temporary or 
permanent injury from even minute quantities of preservatives. 

Twenty tons of high-grade sugar-beet seed were imported from 
Europe for distribution under the supervision of the Chemist. This 
was sent out mainly through the experiment stations of the States 
and Territories interested in beet culture. Analyses of beets have 
also been made by the Division for all recipients of thjs seed desiring 
such service. 

The State, Wai-, Treasury, Justice, Post-Office, and Interior Depart- 
ments of the Government frequently call upon the Department of 
Agriculture to have chemical work done, which suggests the wisdom 
of i>reparing to do this work through statutory provision recognizing 
he Division of C^^-^Tnis^^^'*^' '»'ui i)r'r-iding means to enable it to serve 

. ...rat'*'^'^ in il / .r"» ,. »t 'if w^i'^at is being inquired into. 

v- ■• -• - • ^if VI J... Jig trees in California that 
••-- ■ -ov xie flowers were never fertilized. 

" 1 .virt»on, suggested the importation of an 

" .. ■ jtr/iicorurn) which in the Mediterranean coun- 

' • ' '*r. This has been successfully done, and the 

• 111. i>.^<»(l and fertilized many figs that matured. 



■'^'.' 
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Dr. Swingle, who made the importation, is carefully studying the 
habits of the insect and teaching the owners of the trees regarding it. 
There is good reason to hope that our country will get its figs in 
future from the Pacific coast. The Division continues its study of 
injurious insects that may invade our territory from contiguous 
countries. Volunteer observera for this Division are studying injuri- 
ous Porto Rican insects. Sets of injurious insects are being received 
from several foreign countries with which we have intercourse. 
Insects are being studied that are destructive to forests in the North- 
western States. The life history of the San Jose scale, through the 
work of this Division and State officials, is now well understood. 
Experimentation in this Division to learn whether this scale would 
live on dried fruit has convinced most foreign importers that they 
may safely handle this product. 

Investigation is being made by this Division i^egarding the ability 
and likelihood of house flies and mosquitoes to carry disease; also by 
many scientists, who call upon Dr. Howard for exact information 
bearing upon the life histories of these insects. Life histories of 
insects injurious to garden crops, grasses, and tobacco are being made 
out. The Mexican boll weevil is under consideration and the geo- 
graphic distribution of insects is being carefully mapped, both lines of 
work in cooperation with local entomologists. Experimental work 
with remedies and their effects on foliage has been undertaken. The 
honey bee is being studied along practical lines, such as the prevent- 
ing of swarming, queen rearing, and the like. Much inquiry comes 
regarding the large bee of the East, which we will import as soon as 
arrangements can be made. 

DIVISION OP BOTANY. 

The many deaths of human beings and farm animals caused by 
poisonous plan justify continued work by this Division witli regard 
to them. Several hundred tests have been made of seeds bought in 
the open market, showing that imported grass seed, particularly, 
requires the attention of the Department on account of its impurities. 
Dealers in these articles have teen warned, and further tests will be 
made. The work of seed and plant introduction has been attached 
to the Division of Botany in order to avoid multiplicity of supervision. 
During the last year explorers have been sent to Russia to secure 
superior varieties of cereals resistant to cold, drought, and fungous 
diseases. 

One explorer went to Japan to procure varieties of rice ]X)ssessing 
high milling qualities, for cultivation under the new system in Louisi- 
ana and Texas, by which the rice fields can be flooded when necessary 
and dried at pleasure to admit the harvester. A testing garden has 
been secured on the Potomac flats, through the courtesy of the War 
Department, where observation may l3e had of plants introduced from 
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foreign coimtries, so as to avoid new plant diseases. The acquisition 
of tropical islands by the United States has brought many inquiries to 
this Division regarding the cultivated plants of the Tropics. There is 
now widespread interest in tropical agriculture and a demand for 
correct information on the subject, which the Department must be 
prepared to satisfy. 

BIOLOaiCAL SURVET. 

During the fiscal year 1898-99 field work was carried on in four 
States (California, Maryland, Nevada, and Texas) and two Territories 
(New Mexico and Alaska), and also in British Columbia and North- 
western Territories. In 1898 the principal work was done in Cali- 
fornia and in 1899 in Texas and Alaska. Work was done under the 
direction of the chief of the Division on Mount Shasta and in the sur- 
rounding country. Several life zones were run from the bottom of the 
Sacramento and San Joaquin valleys to the summit of the Sierra, and 
also in other valleys of the Pacific coast. The rapid settlement of 
Alaska has attracted attention to that Territory. A favorable oppor- 
tunity for investigation was afforded our biologists through the liber- 
ality of Mr. Edward H. Harriman, of New York, who fitted up an expe- 
dition for a trip along the Alaska coast. 

During the year 1,381 bird stomachs were received and 1,961 were 
examined in the laboratory. The collection contains 31,300, the accu- 
mulation of fourteen years; less than 50 per cent have been exam- 
ined. Detailed reports of some of this work have been published by 
the Department. The object is to obtain reliable data respecting 
the food habits of these birds and to determine their value or possible 
injury to the farmer. Considerable work has been done to determine 
whether birds show marked preferences in selecting food or simply 
eat what is most abundant. Work continues along the line of com- 
paring and tabulating data and mapping the geographic distributipn 
of birds. Similar data have been tabulated for mammals. 

The Biological Survey has determined the natural crop belts of the 

United States and has undertaken to map their boundaries and to 

prepare detailed lists of the agricultural products adapted to each. 

A preliminary report on this subject, illustrated by a colored map, 

has been already published (Bulletin No. 10, Division of Biological 

Survey). By ascertaining in advance the areas suitable for each 

"^^iety of fruit, vegetable, and cereal, the Biological Surv ey aims to 

^aca stop to the present indiscriminate and wasteful experimentation 

r Thich farmers spend vast sums of money each year vainly trying 

^ '^rce crops to grow in places unfit by nature for their cultivation. 

ae crop belts have been found to conform to certain temperature 

.riiaitions and to coincide with natural belts inhabited by particular 

dnd' r^f inimals and plants, so that their boundaries may be fixed 
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by a study of the geographic distribution of our native species. The 
work of mapping the life belts can be done only by experienced field 
naturalists. Persons qualified by knowledge and experience are few 
and difficult to secure, regardless of compensation. The Department, 
owing to the limited means at its disposal, has not only been unable 
to increase the small force long engaged in this work, but has lost 
several assistants who have resigned to accept better positions else- 
where, for each year members of the Biological Survey are offered 
salaries much higher than those the Department is able to pay. No 
increase in the appropriation has been made for seven or eight years, 
as a consequence of which it is impossible to carry on the work 
as economically as could be done with a slightly larger and better 
equippied force. Much time is lost in .fitting young and inexpe- 
rienced assistants to replace those who resign to accept more profitable 
positions elsewhere; and it is often necessary to extend a piece of 
field work over several seasons which might be completed in a single 
season, with a considerable saving in expense. 

DIVISION OF VEGETABLE PBTSTSIOLOGT AND PATHOLOGY. 

This Division has been making a careful study of plant nutrition, 
the heredity of plants, and improvement by breeding and selection. 
While the Department is endeavoring to ascertain, through the Bio- 
logical Survey, where plants are most at home and under what climate 
and soil conditions they prosper best, the Division of Vegetable Phys- 
iology and Pathology studies the phenomena of plant life itself. 
The diseases affecting timber are being studied in order that some- 
thing may be published for the benefit of the public during the forth- 
coming year. When our people become alive to the necessity of 
reforesting many paints of our country the value of a correct knowl- 
edge of the diseases affecting living trees will be more apparent. 

The diseases of trees are as a rule of such a nature as to necessi- 
tate much careful investigation to discover the causes. Some are 
due to unfavorable surroundings, such as soil or plant food, or to the 
presence of noxious substances in the soil and air. The little-peach 
disease in Michigan threatens to cripple the peach industry seriously 
unless some means of checking it are found. A scientist from this 
Division has been detailed to study the conditions and obtain all the 
light possible on this disease in Michigan and elsewhere. Definite 
conclusions have not been reached. The past summer has not been 
favorable for studying the disease, because during the severe winter 
of 1898-99 many trees partially diseased were killed outright. 

The study of pear blight has been continued, also diseases of white 

and sweet potatoes. It was found that a serious disease of the sweet 

potato can be prevented by a simple treatment with formalin solution. 

A serious fungous disease is affecting the sea-island cotton. One of 

AGR 99 2 
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our ablest men has been detailed to study the matter on the spot. 
This disease attacks other plants than cotton, and seems to be spread- 
ing. The fungus appears to be of great vitality, and may live in the 
soil for years, attacking the cotton plant when planted again after other 
crops. In connection with this work it is proposed to inaugurate 
experiments in breeding cotton, which will have for their object the 
improvement of varieties of the crop both as regards marketable 
qualities and ability to resist various diseases. 

The pathologist who has charge of plant breeding has been detailed 
to assist the Section of Seed and Plant Introduction for the greater 
part'of the year, and in Russia and other wheat-producing countries he 
secured varieties as a basis for future work, in addition to collecting 
large quantities of cereals for distribution. Another scientist from 
this Division has been detailed to assist the Division of Soils in exten- 
sive work on the curing and fermentation of tobacco. Advances 
have been made by this Division in the use of pure yeasts for the pro- 
duction of grape, apple, berr^^ and other wines. The yeasts have 
been introduced from Germany by agents of the Department. Cul- 
tures of these yeasts were made to determine their purity, and after 
this preliminary work experiments were made to determine their 
effects upon the fermentation of cider. Our people have been selling 
apple parings, apple corings, dried apples, and cheap apples by the 
ton to foreigners, who, with the aid of these yeasts, have been making 
very desirable articles of commerce. It is designed that our own- 
people shall have the benefit of these discoveries in the future. 

Questions have arisen regarding the effects of continued spraying 
with copper sulphate — as to whether its accumulation in the soil after 
long use will render the soil sterile. The nature of this work is such 
that it will take some years to carry it to a successful conclusion. 
This Division renders much assistance to the Section of Seed and 
Plant Introduction by inspecting new seeds and plants, so as to avoid 
the introduction of new fungous and parasitic diseases, and also 
by treating the grains imported and distributed by the Department. 
Plant breeding is attracting more attention than usual. An assistant 
of this Division was sent to attend the International Conference of 
^lant Breeders in London during the present year, so as to make 
iiTxise^^ familiar w ^ tv>' . -.hods pursued in foi^eign countries. The 
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are all under consideration. It is hoped by hybridizing to get a 
hardier orange tree for the Southern States, and thousands of cross- 
bred plants were sent out this spring with this object in view. Seed- 
ling pineapples secured by crossbreeding are ready for sending out, 
and will be placed in suitable localities. Arrangements have been 
made with the Nebraska Agricultural Experiment Station for cooper- 
ative work in crossing corn. An interesting field is offered here, as 
this cereal is one of the great staple crops of the country and nothing 
has been done along this line. Selection has been relied upon alto- 
gether for the improvement of this cereal. 

The agent of this Division on the Pacific coast is at work on peach- 
leaf curl and on diseases of lemon, orange, and walnut trees — indus- 
tries in which the people of the coast are vitally concerned. The 
crossing of raisin grapes has progressed far enough to warrant the 
statement that time and judicious work are all that are necessary to 
obtain the hardiness of plant and the required fruiting qualities in 
California, Arizona, and Nevada. 

The subtropical garden located in Florida is used in making pre- 
liminary tests of hybrid fruits obtained in the regular work of the 
Division and also to test the new plants imported by the Section of 
Seed and Plant Introduction, about which we desire further informa- 
tion before distribution. This garden has hybrid citrous, orange, 
lemon, lime, and guava trees and a large number of seedlings. Pine- 
apple plants and imported French grapes are being tested with a view 
to determine their value for the Southern States. 

DIVISION OP POMOLOGY. 

The distribution of fruit-bearing trees, plants, and vines has been 
largely increased during the past year owing to the facilities afforded 
by the Section of Seed and Plant Introduction, and thus the theories 
of specialists can have a practical application. During the year 
2,700 lots have been placed with about 275 experimenters in various 
portions of the country. Consul Merriam at Iquique has sent us a 
lime from the interior of Chile and a reputed hardy type of alligator 
pear. The last mentioned is being thoroughly tested in the Southern 
States. A reputed hardy variety from Mexico is also being experi- 
mented with. 

Experimentation under the direction of the Division is being con- 
ducted in North Carolina and Florida, with a view to the successful 
production of the finer table grai)es of Europe. One hundred and nine- 
teen varieties grafted on Phylloxera-resistant American stocks have 
been planted by the experimenters, as well as 43 varieties of "direct 
producers" and "resistant stocks." These vines were imported 
through the Section of Seed and Plant Introduction, and more varie- 
ties will be added during the coming year, so as to have thorough and 
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comprehensive tests made of all varieties likely to be useful. A bet- 
ter knowledge of fungous diseases at the present time gives hope that 
we can produce these fine grapes more successfully than was done a 
number of years ago, before the science of applying fungicides was so 
well understood. The results of experiments in root-grafting by this 
Division are being prepai'ed for publication. 

A catalogue of fruits recommended for cultivation in various sec- 
tions of the United States by the American Pomological Society, 
which was published in 1897, has been thoroughly revised by a com- 
mittee of that society working in cooperation with the divisional 
force. To secure more definite data regarding the adaptability of 
varieties on the Pacific coast, Prof. E. J. Wickson, of the University 
of California, was last year appointed a special agent to conduct 
special investigations on the subject among the growers of that 
region. Extended preliminary investigations of the conditions of 
the fruit industry in Idaho, eastern Oregon, and western Washington 
were made by the Pomologist during the autumn of 1898. The fruit 
industry as a commercial enterprise is comparatively new in both 
these sections. The outlook for the commercial fruit grower there 
is very promising. 

The unusually low temperature reached in 1899 worked permanent 
injury to the trees and vines in many sections. Many that were sup- 
posed to be hardy have been killed outright in many localities. The 
Division of Pomology is endeavoring to ascertain the facts with regard 
to varieties, so that it may be able to make recommendations for cer- 
tain localities. 

In preparing a horticultural exhibit for the Paris Exposition the 
Division will secure such fruits especially as are now in demand or 
may find a market in foreign countries. Canned, dried, and evapo- 
rated fruits and vegetables will be shown in great variety. The apple 
and the orange will be prominent among fresh fruits, and the pecan 
and shagbark among nuts. Everything is being done along these 
lines to inform the world regarding our marketable products and to 
assist merchants in finding markets. 

DIVISION OP FORESTRT. 

ruv, */ork of this Division has been entirely reorganized during the 

^ar. This and the introduction of practical and paying forestry 
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SO as to advance by one year the time when the Division, delaj^ecl by 
lack of funds, could begin work on the growth and reproduction of 
the redwood. 

Notwithstanding the increased appropriation made by the last 
Congress, it is still utterly impossible to cover the field of necessary 
action. Very many demands made for work of great importance to 
the preservation and proper use of forests in the United States can 
not be complied with for lack of means. It is earnestly hoped that 
the Division may be enabled during the next fiscal year, through a 
largely increased appropriation, to take advanta/ge of the unprece- 
dented opportunities created by the rapid public awakening to the 
meaning and value of practical forestry. 

At present all work in the Division is assigned to four sections, 
each one in charge of a man of special knowledge and qualifications. 
These are: The section of working plans, which has charge of all 
practical work in the woods; that of economic tree planting; that 
of si)ecial investigations, dealing with the habits and characteristics 
of trees which affect their use in practical forestry; and that of office 
work. But two of the various grades of technical assistants under 
the heads of sections require mention here. 

COLLABORATORS AND STUDENT ASSISTANTS. 

The first grade is that of collaborator. The collaborators are 
experts of established reputation on forestry, lumbering, or tree plant- 
ing, and are scattered throughout the country. They prepare and 
forward for publication treatises on subjects previously agreed upon. 
Through them the best experience of trained specialists becomes 
available to the Division at a very moderate cost. The pay of a col- 
laborator is $300 a year. 

The grade of student assistant was created to provide trained men 
for the future needs of the Division and to supply it immediately with 
assistants of high intelligence at small cost. Twenty-eight of these 
assistants have been employed during the summer, the majority of 
whom are college or university men. Only those who have declared 
their intention to adopt forestry as their profession are received. In 
the field they work under the supervision of trained foresters, espe- 
cially in the preparation of working plans and the study of commer- 
cial trees. The pay of a student assistant is $25 per month. 

Both collaborators and student assistants have been of marked 
value to the work of the Division. 

PRACTICAL ASSISTANCE TO FARMERS, LUMBERMEN, AND OTHERS. 

Last October a circular was issued (No. 21 of the Division of For- 
estry) offering advice and practical assistance to farmers, lumbermen, 
and others in handling their forest lands, with a view of bringing 
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about the substitution of conservative for destructive nietliods. This 
offer provided for the preparation of working plans, with full direc- 
tions for work and with practical assistance on the ground, without 
cost to the owners of wood lots, but in the case of larger tracts 
requiring the owners to meet expenses for travel and subsistence, and 
for the necessary helpers for the agents of the Division while in the 
field. 

During the j^ear applications were received from 123 owners in 35 
States for the management of 1,513,592 acres. Of these applica- 
tions, 48 were for large tracts covering together 1,506,215 acres, the 
remainder being for wood lots. 

Personal attention on the ground was given to 41 tracts, covering 
about 400,000 acres in 19 States. The contribution of private owners 
to the expenses of this work was about $3,000. 

It was found possible for the owners of a majority of these tracts 
to carry out the working plans without personal assistance, but 15 
of them required the active participation of the Division. On two 
of the latter, comprising 108,000 acres, the working plans were put 
into execution early in the year, and the first year's work has been 
successfully completed. The second years work is being pursued 
under very favorable conditions. 

As a result of a calculation, based on exact measurements, of the 
amount of lumber wasted by the prevailing practice of cutting high 
spruce stumps in the Adirondacks, there has been a decided change 
for the better on certain tracts, and at the same time a great reduc- 
tion in the amount of young spruce cut for road ])uilding has been 
brought about. These are important changes. 

In connection with the preparation of the working plans for the 
two large tracts in the Adirondacks, a special study lias been made of 
the growth and production of the spruce on the eastern side of the 
mountains and of birch and maple on the western slope. 

Of the total amount of land submitted for working plans, about 
1,200,000 acres have not yet been examined. These tracts will be 
considered during the ensuing year as fast as the very inadequate 
c'ce of the Divisio'^ will permit, and working plans will be made for 
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distributed trees of the world. These studies liave met with the 
cordial approval of lumbermen, and much practical assistance has 
been rendered by them. In addition the study of the coast redwood 
in California has recently been begun, and later, if enough money 
can be saved for that purpose, the white oak and the hickories will 
be taken up. 

ECONOMIC TREE PLANTING. 

The planting of experimental plats in cooperation with State agri- 
cultural experiment stations has been discontinued, and the stations 
have taken over the plantations and assumed the I'esponsibility for 
them. This was done after a thorough study of the old plan, after 
careful examination of the plantations at nine of the eleven stations, 
and with the acquiescence of the authorities of every station. Two 
other lines of work have taken the place of experimental tree planting. 
One is a careful study of the results of the planting already done, in 
which all the species usedrin the cooperative plantations are represented, 
and from which practically all the results to be expected from them 
after many years may be gathered without delay and far more cheaply ; 
and the other the giving of practical assistance to tree planters under 
the terms of an offer (set forth in circular No. 22, Division of For- 
estry) similar to that made to forest owners. 

Close relations liave been established with five of the most compe- 
tent men in the treeless regions, and these gentlemen are preparing 
reports on subjects of direct interest to tree planters. 

In addition to the studies now being pursued the work of the pres- 
ent year will in great measure be devoted, first, to giving practical 
assistance to tree planters in the selection of the proper trees to plant 
and in planting them rightly, and, secondly, to an attempt to deter- 
mine the true effect of bare and wooded or brush-covered slopes on 
the run-off of streams. The vast interests affected by the solution of 
this difficult problem will justify the most persistent and careful work. 

SPECIAL INVESTIGATIONS. 

Forest fires have been studied historically and in the field, and 
important results have been reached. Records of more than 5,000 
fires have been compiled and classifieci, and field work has been prose- 
cuted in seven States. 

A series of studies of North American forests by experts with special 
knowledge of definite localities is in progress, and it is expected that 
three of them will be completed during the coming winter. 

Historical studies of the progress in forestry in New Jersey, Massa- 
chusetts, and other States have been begun, and those for New York 
are practically completed. 

Much material has been collected for a general account of the 
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progress of forestry in tlie United States' and of the practical appli- 
cation of conservative forest treatment in this country up to the 
present time. 

Notewortliy progress has been made during the year in the photo- 
graphic forest description of the United States. 

OFFICE WORK. 

The mailing list has been revised and extended, especially among 
newspapers, and much material for publication has accumulated and 
awaits attention during the winter. The botanical work formerly 
carried on by this Division has been turned over to the Division of 
Botany, where it more properly belongs. 

During the year the force has been much increased, largely" by the 
addition of young American foi^esters. At its highest, the total 
membership was more than five times that at the beginning of the 
last fiscal year. 

PLANS FOR THE ENSUING YEAR. 

Except for the new work referred to above, the plans of the Divi- 
sion, which have received my approval, do not contemplate any 
material changes from the lines of effoiii pursued in the year just 
past. 

DIVISION OF SOILS. 

FIELD OPERATIONS. 

The Division of Soils has continued and considerably extended the 
investigation and mapping of the alkali soils of the irrigated districts 
of the West, mentioned in my last report, with results which are at 
once interesting and practically important to the irrigation farmer. 
Three field parties have been out during the season mapping a small 
area in the Yellowstone Valley in Montana; also about 150 square 
miles in the Pecos Valley, New Mexico, and 250 square miles in the 
vicinity of Salt Lake City, Utah, with a reconnoissance over a much 
larger area. Short circulars are being prepared for immediate and 
A^ide circulation c«»iiing attention to the conditions due to, and the 
^<2t in^s»,sur^*3 * MX- ' ^^ 'njury from, alkali or seepage water, as 
^' ^t. • ^i*n^ hex reclpTiation of injured or abandoned 
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throughout the soil, and for a few yeai-s are not harmful. With the 
application of irrigation water, however, in the intensive cultivation 
of crops, the excess of water accumulates and is liable to fill up the 
subsoil, and this, together with the rapid evaporation in an arid 
climate, shifts the salts until they gradually accumulate at or near 
the surface in such quantities as to be beyond the endurance of crops. 
The natural drainage has of course a great influence on such an accu- 
mulation of both seepage wat-ers and alkali. 

Another, and perhaps the most important, cause of the rise of the 
subsoil water and accumulation of alkali is in the leakage or seepage 
from canals. As such damage is liable to be widespread, it is a 
matter for serious consideration whether canal companies should not 
be required to protect their ditches from undue loss, and individuals 
be restrained from overirrigation or made liable for damages in 
civil suits. 

Another source of trouble is in the use of water for irrigation con- 
taining too large a salt content. Cases have been brought to my 
attention where land companies have, through extensive advertising, 
attracted many settlers, only to deliver water which the companies 
had previously been informed contained too much alkali for irriga- 
tion. Such action only invites widespread suffering and loss to the 
settlers. 

In some districts the condition of the water can be controlled, in a 
large measure, by the water companies. Reservoirs are frequently 
lowered for i^epairs or for cleaning out at the beginning of a long dry 
period, and the remaining water concentrates by evaporation until it 
is really unfit for irrigation if the infiow is small and the usual fioods 
are delayed. Furthermore, the first flood after a long dry spell often 
brings down great quantities of alkali, which have accumulated on 
the watershed during the dry season. Frequently these first flood 
waters should be diverted from the reservoirs, in order to prevent 
serious damage to the community. 

These matters are clearly set forth in the report of the chief of the 
Division of Soils and in his statement of the field operations of the 
Division, to which attention is called. 

RECLAMATION OF ALKALI LANDS. 

When the alkali contains considerable quantities of carbonate of 
soda, the usual remedy is heavy applications of gypsum with drainage, 
if necessary, to insure thorough aeration of the land. When the 
other alkali salts or seepage waters have accumulated in excessive 
quantities, drainage is necessary. 

So sudden and unexpected is the damage from the rise of seepage 
waters and alkali that estates worth thousands of dollars may hav^e to 
be abandoned in two or three years, with an utter depreciation of value. 
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So widespread is the damage that in one tract alone near Salt Lake 
City there are 100 square miles of practically abandoned land, partly 
within the city limits, formerly containing some of the most fertile 
lands of the valley, which would have, under a conservative estimate, 
a value of over $3,000,000 if the original conditions could be restored. 
With the encroachment of the alkali the farmers are moving back on 
the higher levels. 

The matter of artificial drainage, as a means of preventing dam- 
age and of reclaiming alkali lands, has been so often advocated with- 
out attracting the attention necessary to induce action, and the matter 
is of such vital importance to the West, that I have recommended to 
Congress an appropriation of $10,000 for the purpose of actually 
demonstrating the practical utility of the different methods of treat- 
ing such lands. 

SOIL MAPPING IN THE EAST. 

Equally important work is being done in the eastern district of 
the country. Part of this will be referred to under "Tobacco 
investigations." 

The methods of field soil surveys have been worked out in the past 
few years in this Department, and men have been carefully trained 
for such work. As no such training exists elsewhere in this countrj'^, 
several of the experiment stations and State geological and economic 
surveys have been glad to avail themselves of the cooperation of the 
Department, thus, while contributing to the expenses of the work, 
being relieved of the direction and responsibilities of making soil sur- 
veys of their States. Thus, a detailed soil survey has been under- 
taken of the soils of Maryland, in cooperation with the geological 
survey of that State, and of Louisiana, in cooperation with the State 
experiment station. Such cooperation will be encouraged so far as 
competent men can be obtained and the means at our disposal will 
permit. Other States are willing to contribute money, but the diffi- 
culty has been to obtain men and to find the time required to train 
h*^-i '^hAT'^ 's a wide and valuable field in this work for the gradu- 
,fo.. . ^^ rt^iicult"* ^1 r-^iiporos who are willing anri <»bl« ^^ unc'^^^go 
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miles in the Connecticut Valley, including the principal tobacco ai*eas 
of that important locality. This map, which is being prepared for 
publication, shows the character of the soils and their distribution. 

The soils occur in more or less well-defined terraces, formed by the 
old lake which covered that area in prehistoric times. The highest 
terraces, or the old lake bottom, are coarse sand, containing fine 
gravel. These "plains" soils produce the finest wrapper leaf when 
the season is favorable, but on account of the droughty character of 
the section such crops are only obtainable about two years in five. 
Some practical method can no doubt be found to make the crop more 
certain. 

The next lower terrace is of finer sand, and it is upon this that the 
general crop of Havana seed leaf is produced. The next terrace is 
of still finer sand and produces the fine broad-leaf variety, while the 
lowest terrace, or the pYesent meadows, is of such fine silt that it pro- 
duces a coarse dark tobacco unsuited to the present market demands. 
There are other soils upon which tobacco can not be grown, and still 
others upon which tobacco of peculiar properties is produced, suited 
to certain trade. The map will show these soils in different colors. 

CAUSE OF THE FERMENTATION OF TOBACCO. 

To supplement this soil work the Division of Vegetable Physiology 
and Pathology is cooperating in the study of the cause of the fer- 
mentation of tobacco. It has been found that the flavor and aroma 
are due not to bacteria, as was formerly supposed, but to enzyms or 
oxidizing agents in the leaf itself. The formation of these oxidizing 
agents and the conditions of their greatest activity are being studied. 

It has been found that some of the soils of the Connecticut Valley 
are similar in all essential respects to the soils of Florida and Cuba, 
and an effort will be made, through changes in the methods of culti- 
vation and fermentation based upon these investigations, to improve 
the quality of the Connecticut leaf so as to adapt it better to the 
present demands for wrapper for high-priced cigars. Next year it is 
proposed to investigate the soils of Pennsylvania and Ohio tQ see if 
the quality of the filler leaf grown on the heavier soils of these 
localities can not be greatly improved. 

PHYSICAL AND CHEMICAL INVESTIGATIONS. 

To supplement and support the field work of the Division, various 
investigations are being carried on, partly with the cooperation of 
the Di\'ision of Chemistry, in relation to many intricate soil problems, 
such as the retention and movement of the water through soils; 
the physico-chemical effect of fertilizers in soils; the absorption of 
salts; the physical properties of loams and clays; the plasticity of 
clay; the formation of hardpan, and similar subjects. 
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These matters are exceedingly intricate and difficult to work out, 
but the vast importance of the economic problems depending upon 
these properties of soils justifies a prolonged and searching inquiry 
into them. 

Several instruments and methods have been devised and perfected 
in the Division of Soils which are of distinct advantage in these lines 
of soil investigation. Furthermore, the very large and valuable col- 
lection of over 4,000 samples of soil supplies very valuable material 
for these laboratory investigations. 

DIVISION OF AOROSTOLOGT. 

NATIVE GRASSES. 

It is acknowledged that there is no country in the world so rich in 
the number and variety of useful grasses and forage plants as the 
United States. The investigations of the Division of Agrostology 
have demonstrated that the country abounds in native species adapted 
to nearly every variety of soil and climate and to almost every require- 
ment. There are upland and lowland varieties, there are woodland 
and prairie species, there are kinds which exist only in the humid 
regions along the coast, and there are others which thrive in the arid 
regions of the interior. Some are productive hay grasses or afford 
abundant grazing, while others again are valuable for fixing drifting 
sands or reclaiming impoverished or waste lands. There are decora- 
tive species for the garden or lawn, and not a few are useful in the 
arts and manufacture. Grasses are chiefly important, however, as 
food plants for all kinds of stock, yielding beef, mutton, and other 
animal products, which are a source of great wealth to the country, 
and their investigation along these lines is a most useful and essen- 
tially practical work of this Department. The fine quality of the for- 
age afforded by the native grasses of our vast cattle ranges is a matter 
of world-wide comment; the perpetuation and improvement of the 
most valuable sorts are matters of extreme importance, and these may 
well be the subjects of practical scientific investigations at our hands. 

COOPERATIVE EXPERIMENTAL WORK. 
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have been made at Walla Walla, Wash. Among the varieties giving 
best results at this point may be mentioned sainfoin, Australian salt- 
bush, blue grama, smooth brome, Oregon rescue grass, slender wheat 
grass, Japanese barnyard millet, Turkestan alfalfa, and some of the 
vetches. Most of these varieties show characteristics which will 
render them adaptable to the conditions which prevail over large por- 
tions of the great range regions of the West and Northwest. Thus, 
smooth brome has exhibited great vitality, surviving prolonged 
drought as well as extreme cold, and affording good returns of pas- 
turage, hay, and seed under conditions that would destroy the ordinary 
grasses; the saltbush promises to be of much value on land strongly 
impregnated with*alkali, and blue grama and the wheat grasses seem 
destined to become our most valuable means for reclaiming the many 
thousands of acres of range lands that have been all but ruined by 
protracted droughts and overstocking. 

The work at Highmore, S. Dak., which is being carried on in coop- 
eration with the State experiment station has for its object the test- 
ing of drought-resistant grass and forage crops, with a view to find- 
ing varieties suitable for the pastures, meadows, and ranges of the 
semiarid prairies east of the Rocky Mountains. Although but 
recently undertaken, the work is well in hand, and has ali'eady given 
results of practical value. 

By means of these experiments we are learning that many of the 
native grasses adapt themselves readily to cultivation in our meadows 
and pastures, in some cases proving of more value than any of the 
introduced varieties yet tried. It is also being demonstrated that 
these native grasses are susceptible to improvement by careful culti- 
vation and selection, and forms are being developed that give promise 
of much greater adaptability to farm conditions than the parent 
stocks. 

There are many native leguminous forage plants, and some of 
these ai'e also giving good results under cultivation. The Metcalfe 
bean of the table-lands of New Mexico is one of these. It not only 
does well in its native section, but has made excellent growth on the 
Pacific coast, and gives promise of being a valuable forage plant for 
the dry uplands of the West. 

As in former years, most of the experimental work connected with 
the grass and forage plant investigations is carried on in cooperation 
with prominent farmers in various parts of the country, to whom 
seeds are sent for this puri)ose. During the year 1,600 packages of 
seeds, comprising 185 varieties of grasses and forage plants, have 
been distributed in this way. These seeds include choice varieties 
imported from foreign countries, in the hope that they will show 
special adaptability to the conditions which prevail here, and native 
sorts, collected by agents sent into the field to study the plants in 
their natural condition and to select those possessing characters of 
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particular value for cultivation. In this way it is being demonstrated 
that many of our recently introduced varieties are likely to have a 
wide range of usefulness, and that some of the commonly grown sorts 
deserve to be much more generally cultivated. Japanese barnyard 
millet is not only a most valuable crop for the New England States, 
but has given excellent results in many places in the South. Rescue 
grass has been grown in the South for many years, but many know 
little of its value as a winter forage or how to cultivate it. The 
legumes ought to be much more widely grown in the South, and will 
be when their great value, not only for food, but as restorers of nitro- 
gen to impoverished soils, is more fully understood and appreciated. 

GRASSES AS SAND AND SOIL BINDERS. 

The large areas of drifting sands along the Atlantic, Pacific, and 
Gulf coasts and also about the Great Lakes and along some of our 
larger rivers, which, because of their unstable character, are a serious 
menace to life and property, could in many cases be reclaimed and 
converted into valuable pasture and meadow lands. The study of 
the grasses suitable for binding these sands has been extended along 
the Atlantic coast as far south as Florida, also to various points on 
the Pacific coast and along the Columbia River in Washington and 
Oregon. Several native sand binders of great promise have been 
discovered, and their utilization in a practical way has been under- 
taken. The seaside blue grass, a native of the sand dunes along the 
Oregon coast, where it grows abundantly, is said to be a good forage 
grass as well as an excellent sand binder, and has been successfully 
introduced along the sand dunes of Lake Michigan. The binding of 
drifting sands and embankments about fortifications along the coast 
is a serious problem which confronts the authorities of the War 
Department, and at their request some experiments have been made 
during the year on Tybee Island, at the mouth of the Savannah River. 
Here, as on the Pacific coast, one of the native grasses promises to 
be of ^/••eatest value. 

THE (iRASS COLLECTION. 
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but that new ones be undertaken. The investigations under way in 
the Gulf-coast region and on the .Pacific slope ought to be extended 
in their scope; the work on range improvement should be continued 
along the present practical lines; the investigations looking toward 
the preservation and improvement of our most valuable native grasses 
and forage plants should be continued; the study of soil and sand- 
binding grasses ought to be extended to include experiments as to 
the adaptability of our native sorts to practical use for fixing the 
shifting sands of our coasts and for holding embankments in place, 
as well as to the introduction of desirable foi*eign sorts; investigations 
relative to the introduction, cultivation, and management of improved 
pasture and forage crops on the abandoned farms of New England 
should be undertaken; the question of forage crops suitable to 
alkali soils is one of much importance to certain sections of the coun- 
try, and should receive full and careful investigation. There is no 
question as to the value and importance of investigations along all 
the lines indicated, and an increase in the appropriation for the Divi- 
sion is recommended in order to effectively carry on the work. 

OFFICE OF EXPERIMENT STATIONS. 
RELATIONS OF THE DEPARTMENT TO THE STATIONS. 

The relations of the Department of Agriculture to the experiment 
stations of the several States become closer every year. An increased 
amount of assistance is given every year to the State experiment 
stations to enable them to carry out work of a national character. 
Cooperative work between the Department and the stations is grad- 
ually increasing. The Department is consulted oftener regarding the 
organization and management of the stations, the choice of officers, 
the lines of work to be undertaken, the execution of special work, 
plans for station buildings, materials and apparatus required for use in 
connection with the different kinds of agricultural investigations, etc. 

The Department has been able to bring some influence to bear 
against the frequent change of station officials, which has been too 
common in certain States. At the same time no effort has been made 
to interfere with the independence of each as a State institution. 
The farmers of the States are appreciating the stations moi-e and 
more, giving them attention, requiring better work, securing State 
funds, and interesting themselves in the management and supervis- 
ion. This is having an excellent effect and resulting in better work 
for the communities in which they are located, all along the line. 

NATIONAL AND STATE AID TO THE STATIONS. 

The stations in all the States and Territories are visited regularly 
every year by officials of the Office of Exx)eriment Stations, whose 
rei)ort is transmitted annually to Congress for the information of the 
national legislators. Where the experiment station is a part of the 
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agricultural college of the State the connection has a beneficial influ- 
ence on the course of instruction, as the work of the station in the 
interest of the locality has a tendency to better instruct the officers of 
the college engaged in teaching. There is much need that the endow- 
ment of the Federal Government should be supplemented by the State 
in nearly every case, and many of the States are appropriating money 
to enable the stations to extend their work. The erection of build- 
ings for the colleges has often been done for the purpose of increasing 
the facilities for experiment-station work. 

The printing of station bulletins in a number of the States is regu- 
larly done at the public expense, while some of the stations are 
unable to publish the results of their experii^ental work for want of 
means for the purpose. Experimentation has been begun in Alaska 
with the aid of national funds. In each of the States of Alabama, 
Connecticut, New Jersey, and New York a separate station is main- 
tained wholly or in part by State funds. The Louisiana experiment 
station, supported for a number of years by the sugar planters, is 
now under the management of the State. Every year the sum of 
1720,000 is paid to the several stations by the National Government, 
while nearly $500,000 is paid by the States, individuals, communities, 
and as fees for analyses of fertilizer, etc. 

THE FUNDS OF THE STATIONS. 

It has happened occasionally that boards of trustees have diverted 
experiment station funds to college purposes. The opinion of the 
Attorn^-General of the United States has been had on this subject. 
According to this opinion, no portion of the funds appropriated by 
Congress in accordance with the terms of the act of March 2, 1887, can 
be used, either directly or indirectly, for paying the salaries or wages 
of professors, teachei*s, or other persons whose duties are confined to 
administration, teaching, or other work connected with the course of 
instruction given in the colleges with which stations are connected, 
or in any other educational institution, nor should any other expenses 
connected with the work or facilities for instruction in school or 
college courses be paid from said fund. 

THE STATIONS CENTERS OF INFORMATION FOR LOCAL REQUIREMENTS. 
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By recognizing the authority of the stations in their several locali- 
ties, securing the services of their expert officers, and the use of 
special facilities at their command, it is believed that the Department 
may oftentimes most economically expend the funds intrusted to it 
by Congress for special investigations, and can at the same time 
devote the energies of its officers more fully and effectively to the 
large enterprises for the promotion of the science and practice of 
agriculture. 

THE EXHIBIT AT THE PARIS EXPOSITION. 

An exhibit of the publications of the stations and of the Office of 
Experiment Stations, with photographs and charts showing the build- 
ings and equipment of the stations, special features of their work, an 
illustrated report on the history of the stations, and a collection of 
special devices for station work, with illustrations of notable results 
by means of models and otherwise, will be made at the Paris Exposi- 
tion. Investigations in Alaska, in nutrition, and in irrigation, in 
charge of the Department, will also be included in this exhibit. The 
materials for the exhibit will be largely furnished by the stations. 

NEED OP STATIONS IN THE NEW POSSESSIONS. 

There is a pressing necessity for the establishment of experiment 
stations in Porto Rico, Hawaii, and the Philippines. The newer and 
more intimate relations existing between these islands and the United 
States, the responsibility assumed by the United States regarding 
them, and the necessity for giving to the peoples of those islands 
information regaixiing their staple crops, their development, and the 
insect and bacteriological pests to which they may be liable, suggest 
the necessity of scientific investigation of everything pertaining to 
production. These stations will be needed in our island possessions 
much more than they are needed in our States and Territories. Special 
investigations along these lines will not take the place of permanent 
experiment stations. 

There is no method of informing the tiller of the soil so valuable to 
him as to have practical scientists studying the conditions of pro- 
duction in his neighborhood. There is thus provided not only an 
object lesson, but the foundation of a farm literature. A local station 
should be placed in each of the groups, on land belonging to the 
Government, with buildings and equipments for field and laboratory 
investigations, for careful surveying of the agricultural capabilities 
and requirements of the lands, cooperative experiments with inter- 
ested farmers, the dissemination under frank of bulletins of original 
and compiled information, and the holding of farmers' meetings in 
different localities for the diffusion of practical information. 

In general, there should be a systematic effort to disseminate use- 
ful information on agricultural subjects among the people and to gain 
AGR 99 3 
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new knowledge which may be utilized for the benefit of the agricul- 
ture of those regions. Educational influences of this nature estab- 
lished among the peoples of the islands will not be the least potent 
influences in elevating them to higher intellectual levels. Fifteen 
thousand dollars could be wisely appropriated for Hawaii, $10,000 for 
the Philippines, and $5,000 for Porto Rico. These stations for the 
present should be under the direction of the Secretary of Agriculture 
until such time as, under the benign influence of the United States, 
the people in the islands are thoroughly prepared to take charge of 
institutions of this kind and manage them for themselves. 

INFORMATION REGARDING WORK OP THE STATIONS. 

A series of Farmers' Bulletins, based on the work of the experiment 
stations, for the purpose of disseminating throughout the country 
information regarding the work of the stations, and thus to acquaint 
farmers in a general way with the progress of agricultural investiga- 
tion, on its practical side, has been printed by the Office of Experi- 
ment Stations. The demand for this class of Farmers' Bulletins is 
growing very rapidly. The aim is to provide our farmers with a 
popular record of the progress of agricultural research. 

WORK IN ALASKA. 

Work is progressing in the establishment of an experiment station 
in Alaska. P^of. C. C. Georgeson, a thoroughly educated and practi- 
cal experimenter, has been put in charge of the work. Headquarters 

•s. 

for the present are established at Sitka, and a building is being 
erect.ed there for the convenience of the scientists connected with the 
station work. Seeds have been distributed among different localities 
in Alaska, and measures instituted to obtain information regarding 
the crops, methods of cultivation, feeding of animals, and agricultural 
possibilities of the different regions. 

Professor Georgeson is experimenting in tlie growing of different 
varieties of cereals, forage plants, flax, and vegetables in gardens 
placed at his disposal by citizens of Sitka. In spite of late planting, 
oats, barley, potatoes, flax, and a number of different kinds of vege- 
tables of good quality were matured. Clover and grasses made an 
excellent growth. Useful data were also obtained from these experi- 
ments regarding the effect of different soil conditions on the germina- 
tion of seeds and the growth of plants. Experiments similar to those 
being conducted at Sitka were made at Skagway. 

Observations regarding soil temperatures are being made at Sitka 
and Skagway, and arrangements for similar observations will be made 
at other places. Samples of soil were collected at Sitka, at Kenai, 
and at Cooks Inlet, for which the moisture determinations were made 
under the direction of the chief of the Division of Soils in this 
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Department. Circulars of inquiry regarding the agricultural con- 
ditions in different parts of Alaska, including both the coast region 
and the interior, were sent out, and a number of replies were received 
and reported. A number of places on the coast region of .Alaska 
have been visited and surveys and reservations of land for experi- 
mental purposes have been made at Sitka, Kadiak Island, Kenai, and 
Cooks Inlet. 

Botanical investigations in Alaska under Dr. Evans, of the Office 
of Experiment Stations, have been carried on during the past year. 
A considerable number of specimens of the flora of the coast region 
were collected. Several species were found that may prove of con- 
siderable value as sand binders, for which there is great need in many 
localities of the United States. 

Careful experimentation with grains grown in northern latitudes is 
being made. Efforts will be made by selection, and probably through 
the results obtained by crossbreeding, to find grains suitable for that 
territory. The effect of draining the soil is being tested, and the use 
of the silo for preserving stock feed is being demonstrated. 

HUMAN NUTRITION. 

Several bulletins on the subject of human nutrition have been 
issued by this Office during the past year. ''The chemical comi)osi- 
tion of American food materials" (Bulletin 28, revised edition) con- 
tains the maximum, minimum, and average of 4,000 analyses of 
American food products, and gives a large number of analyses made 
since the first edition was issued. As a standard table of food 
analyses, it is, therefore, much more full and complete than any 
table which has preceded it. "Dietary studies in Chicago" (Bulle- 
tin 95), by W. O. Atwater and A. P. Bryan, contains a report on the 
food habits of fifty foreign and three American families in the con- 
gested west side of Chicago. "Fish as food" (Farmere' Bulletin 85) 
and "Sugar as food" (Farmers' Bulletin 93) contain a considerable 
amount of informatTon derived from the reports on nutrition inves- 
tigations mentioned elsewhere. 

IRRIGATION INVESTIGATIONS. 
BEGINNING OF THE WORK. 

The first appropriation for irrigation investigations became available 
July 1, 1898. The literature of irrigation, especially that containing 
accounts of experimental inquiries, was collated and reviewed, and 
correspondence was had with experiment station officers, State engi- 
neers, and other experts who were devoting their energies to the study 
of irrigation problems in this country. A conference of station officers 
and engineei-s was held in Denver July 12 to 13, 1898, at which the 
needs of agriculture under irrigation were earnestly considered and 
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much valuable advice regarding plans for the work of this Office was 
obtained. 

As a result of this preliminary inquiry, it was determined to limit 
the work of this Office under the appropriation to two general lines: 
First, the collation and publication of information regiarding the laws 
and institutions of irrigated regions in their relation to agriculture; 
and, second, the publication of all available information regarding 
the use of irrigation waters in agriculture, as determined by actui|,l 
experience of farmers and experimental investigators, and the 
encouragement of further investigations in this line by the experi- 
ment stations. Prof. Elwood Mead, State engineer of Wyoming, was 
asked to undertake the direct management of the investigations in 
charge of this Office. Two irrigation bulletins were completed within 
the fiscal year for which the appropriation was made. A report was 
also made to Congress on the usefulness of storage reservoirs as a 
part of the irrigation system. Thirty-five thousand dollars have been 
appropriated by Congress for the work of the present year, measures 
have been taken to organize the work on a more permanent basis, and an 
expert force with sufficient clerical assistance has been formed. The 
subjects requiring investigation are numerous. The conditions and 
needs of different localities vary, and the demand on the part of the 
people for more immediate information in so many lines is so urgent 
that much attention will have to be given to the selection of lines of 
work to be undertaken. 

NEED OF EXPERTS. 

One great difficulty is to find an adequate number of men who 
have had proper training to fit them to prepare publications or carry 
on investigations in the manner which our work requires. As a rule, 
the men who are best fitted for this work are engaged in other enter- 
prises and can not be induced to enter the Department's service on 
the terms necessarily imposed. In this, as in other special lines of 
mvestigation which the Department has undertaken, it will be nec- 
essary to organize a force to work under the immediate direction of 
*>'> expert in charge, and some time must elapse before this force can 
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irrigation is most imperatively necessary, are making vigorous efforts 
to educate along these lines. The boards of management of the sta- 
tions have been led to see the importance of the work in irrigation 
which the Department has undertaken, and are moving in the direc- 
tion of the employment of a large number of competent investigators 
who can work in cooperation with the Department. There must be 
a period in which the training of experts, both by the Department 
and the experiment stations, will be the most important features. 

REASONS FOB A GENERAL STUDY OP THE SUBJECT. 

The need of an impartial and thorough study of water rights and 
the laws and methods of enforcing them is so urgent that the Depart- 
ment has been under continuous pressure from the people of the arid 
States to devote all the funds for irrigation investigations to this 
branch of the subject. The immense area embraced in the irrigated 
regions, the wide difference between the laws and methods of the dif- 
ferent States, and the complexity and number of the problems to be 
considered have required the expenditure of a great deal of time and 
thought in the organization of this investigation. It is the intention, 
if sufficient provision is made, to include all the arid and semiarid 
States in this study during the coming year. In each of these States 
the law and methods differ widely. Even where conditions are of a 
similar nature, titles to water and methods of distribution are wholly 
unlike. 

There is a second reason for making the investigation general. 
Many most important rivers are interstate streams. Some of them are 
used for irrigation in half a dozen different States. The water rights 
of these several States deal with a common supply. They vary so 
widely in their character that there must sooner or later come a time 
when their differences must be reconciled, or at least be brought to 
the attention of the Federal Government, and become a subject of 
legislation by Congress. It is of the utmost importance that before 
either of these things occurs there should be a thorough understand- 
ing of the character of the rights which are vested under these laws and 
of the disturbances which will ensue if a uniform or interstate sys- 
tem of water rights should be put in force. It is only through the 
collection and publication of these facts that either the several States 
or Congress can intelligently determine whether or not the control of 
rivers used in irrigation should be left exclusively to the States, as 
is done at present, or whether the present practice should be over- 
turned and the streams be divided under the operation of federal 
laws and under the control of federal officials. 

Measurements of the actual volume of water used in irrigation and 
the time of such use are being carried on in fifteen States and Terri- 
tories. An approximate knowledge of the quantity of water required 
to irrigate an acre of land growing any given crop is sooner or later a 
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necessity iu any irrigated district. Farmers, canal builders, water 
commissioners. State lawraakere, and Congress all need this informa- 
tion in the making of water contracts, the planning of works, and the 
determination and protection of rights in streams. Without it all 
these important transactions are largely based on conjecture. The 
mistakes to which this gives rise are a serious obstacle to the con- 
servation of the water supply and its orderly division. 

It is the purpose of this investigation to begin the collection of this 
information, but in order that it may have general acceptance and 
value the facts secured must embrace a wide range of conditions 
and crops and Idc continued through a series of years, in order that 
accidental variations of seasons may be eliminated. Before the 
investigation is ended it is expected that it will embrace a study of 
more economical methods and a determination of the extent to which 
the reclaimed area can be extended thereby; but at the outset it is 
desired to ascertain what is the common practice of irrigators. 

The method of measurement adopted had to take into considera- 
tion the fact that the demands of crops are not the same during dif- 
ferent seasons of the year, nor is the supply uniform. Streams rise 
and fall. The adoption of any device for delivering a uniform flow 
would not, therefore, meet the demands of either the users of water 
or the character of the supply. What has been done has been to pro- 
vide for keeping a constant record of the amount used, without any 
regard to the intentional variations in use or the accidental changes 
in the supply. To do this it has been arranged to measure the depth 
of water passing over a weir or flowing through a flume, and from 
this record to compute the amount of water used. 

One object of the studies pn the duty of water is to secure greater 
economy in its use, the reclamation of an increased area, and a larger 
yield of crops through its more skillful application. Something 
more is necessary than measurement of the quantity employed. The 
factors which tend to produce a high or low duty must also be studied. 
These include the amount of rainfall, records of temperature, rate 
of evaporation, character of soil, losses in transportation in canals, 
he merits of different methods of distributing water over the land, 
and the influen^^ "^^ich is exerted by the character of private water- 
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much is needed in different months of the year, before we can rightly 
estimate how much must be stored in order to utilize the entire 
supply. 

The character of water-right contracts has uiuch to do with the 
economy or waste which prevails in irrigation. Many of these con- 
tracts have been prepared by people having little practical knowledge 
of the subject. Among the classes of contracts which have been 
productive of either discontent or abuses are, first, perpetual water 
rights. Under these contracts the user pays a certain amount per 
acre for all the land on the canal, whether he irrigates it or not. 
These contracts usually specify a certain duty which has been fixed 
before the needs of the lands or the crops to be cultivated were 
known. Sometimes this duty is so low as to be a direct incentive to 
waste; in others, so high as to be manifestly one-sided and unfair. 

A second class of contracts comprises those for the deliverj'^ of the 
water used at a specified rate per acre, without regard to the economy 
or waste of the irrigator. These contracts lead to controversies, 
because of the temptation on the pai*t of the irrigator to use all he 
can, regardless of his necessities, since in that way he gets more for 
his money ; while on the part of the canal owner the temptation is to 
agree to provide water for as many acres as he can without regard to 
his ability. The objections to these two classes of contracts are lead- 
ing to the evolution of a new system in which payment is made for 
the quantity of water used. 

The usefulness of this investigation is not limited to the arid region. 
On the contrary, there is no question but that irrigation can be profit- 
ably employed in the cultivation of large areas in the Eastern and 
Southern States. A hundred thousand acres of sugar land are being 
irrigated in Louisiana. Irrigation of the rice fields in the Carolinas is 
very extensive. The market gardener could profitably use irrigating 
waters. Irrigation is being experimented with in the growing of tea 
in South Carolina. Prof. E. B. Voorhees, of the New Jersey Agricul- 
tural Experiment Station, is collecting data on the area of land now 
irrigated in that State, the methods employed, the duty of water 
obtained, and the benefits received. 

Many of the valleys of the mountain States are being injured 
seriously by the injudicious use of water. Wherever the soil con- 
tains alkali, it is being brought to the surface when too much water 
is applied, and the land thereby rendered infertile. 

More than one-third of the country depends upon the success of 
irrigation to maintain the people, the industries, and the political 
institutions of that area, and future growth will also be measured 
by the increase of the reclaimed area. In a region which, in the 
extent and diversity of its mineral wealth, has no equal on the globe, 
the riches of the mines in the hills are already surpassed by the pro- 
ductions of the irrigated farms in the valleys, and the nation at large 
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is at last awakening to the fact that the development of the use of 
the rivers and arid lands of the West will constitute one of the most 
important epochs in our increase in population and material wealth. 
II is not possible at the present time for the owner of an irrigated 
farm to know exactly what his right is. The nation has made no 
provision for the distribution of either the natural flow of the streams 
or the stored water. The States vary greatly in their enactments 
regarding the use of water. If the. control of this element of produc- 
tion is to be left to the States, there should be a definite declaration 
to that effect. If it is to be assumed by the Greneral Government, it 
should* be done at once. 

OFFICE OF PUBLIC ROAD INQUIRIES. 

INQUIRIES REGARDING ROAD-MAKING MATERIAL, ETC. 

Something has been done during the past year by the Office of 
Public Road Inquiries to ascertain what can be accomplished in 
making roads by the use of the material found in the several States. 
Cooperation has been had with the experiment stations of several 
States in making steel roads, macadamized roads, and gravel roads. 
The people of all the States are very much interested in the improve- 
ment of their public highways. There is a great demand upon the 
Department of Agriculture for assistance in road making, in address- 
ing the students at our agricultural colleges, and in giving instruc- 
tion regarding the best methods of using what material may be found 
convenient. Publications have been sent out from the Department 
covering the several features of road making, and for these there is 
great demand. Much attention is being given to this subject by the 
legislatures of the several States of the Union. 

I am of the opinion that it would be wise to have the resources of 
the Eastern, Southern, Middle, and Western States carefully inquired 
int;0 by the appointment of competent men in each of these sections 
who would ascertain and report upon the road-making material obtain- 
able, and at the same time give instruction in the actual construction 
jf roar»« The?*^ is also a necessity for scientific inquiry into the com- 
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It is our intention to encourage the laying clown of steel-track sec- 
tions during the coining year wherever we can induce the localities 
to purchase the steel. We do not yet know what is the best shape 
for the steel rail, nor do we know the best material to lay between the 
tracks, but inquiry is being made along these lines and information 
is being gathered from experience. 

The people of the United States have associated themselves into 
national and State organizations for the purpose of encouraging the 
building of better roads and for the consideration of ways and means 
to that end. There is a great deal of agitation and considerable edu- 
cation along road-making lines. The people of many localities are 
exceedingly anxious to have the cooperation of the Department in 
improving their roads, and demands of this kind are so numerous 
that our limited force is entirely inadequate to give the assistance 
required. The object-lesson road work of the year has been as exten- 
sive in territory covered as it has been far-reaching in results accom- 
plished. Model roads of various kinds have been built, under the 
supervision of agents of the Office of Public Road Inquiries, in Mary- 
land, Nebraska, Minnesota, Iowa, Kentucky, Indiana, and Wisconsin. 
Elementary knowledge of road making is being rapidly spread among 
the people. Students at our colleges are taking a great interest in 
the study of road making. Gentlemen of means, enterprise, and 
public spirit are doing much along experimental lines for the educa- 
tion of their neighbors. 

PRINCIPAL INQUIRIES OF THE YEAR. 

The principal inquiries during the year were upon the following 
subjects : New road legislation, especially as regards State aid ; the 
use of convict labor in road building or in the preparation of road 
material; experiments with steel roads and other new plans; methods 
of raising road funds; conditions of new roads under wear, especially 
the sample roads designed by officers of the Office of Public Road 
Inquiries; the promotion of rural free delivery of mails by good roads; 
the progress of organizations for road improvement; the prospects 
for road construction in several localities. The invention of road 
graders for use in the great productive prairies of the West has sim- 
plified the construction of roads more than any other one feature of 
progress. The value of these graders in making roads by horsepower 
is not well understood in all parts of the United States. 

RECOMMENDATION. 

The great activity on this line among the people of the United 
States during this fall, and the necessity of getting facts for use in 
the several localities of our country, induce me to recommend that 
Congress increase the appropriations of this Office sufficiently to 
justify the appointment of four experts, so that information can be 
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gathered regarding valuable road material and cooperation be had 
with experiment stations, colleges, and universities, and with the men 
of enterprise who are now actively seeking such information and 
such assistance. 

DIVISION OF PUBLICATIONS. 
NUMBER AND COST OP PUBLICATIONS. 

During the year 603 different publications were issued, aggregating 
26,420 pages of printed matter, and the total number of copies was 
7,075,975, greatly exceeding the work of any previous year. Of this 
number, 176 were Farmers' Bulletins, of which 2,437,000 copies were 
printed and distributed. The cost of printing these publications was 
$91,966.59, and of blanks, blank books, etc., $36,624.93, making the 
amount expended for this purpose $128,591.52. There was paid for 
artists and illustrations, labor and materials in connection with the 
distribution of documents, and for artists' supplies, $29,836.55, mak- 
ing the total expenditures under the supervision of the Division of 
Publications, exclusive of the amount appropriated for statutory 
salaries, $158,428.07. 

In this connection, it may be said that the care and prudence which 
have characterized the management of the Department printing are 
strikingly manifested by a comparison of the number and cost of 
the publications since the period when the Division was first estab- 
lished. In 1891, the first year when the Division was fairly organ- 
ized, there was expended for actual printing 59.8 per cent of the total 
appropriation for that year, while 40.2 per cent was expended for 
editing, illustrating, and distributing, whereas in 1899 of the total 
appropriation for printing only 27. 1 per cent was absorbed for edit- 
ing, illustrating, and distributing, leaving 72.9 per cent available for 
actual printing. Thus, in 1891, when the total appropriation was 
$87,600, the number of copies of publications printed was 2,348,447, 
while in 1899, with total appropriations of $185,260, the number of 
copies of all publications printed was 7,075,975, showing a propor- 
tionate excess of at least 2,000,000 copies in the actual output of 
^rint'^d m»^t^ ir 1899 over 1891. 
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Bulletins allotted to Members of Congress from 4,000 to t5,000 copies. 
During the year 22 new Farmers' Bulletins were issued and 154 of 
those heretofore published were reprinted. Most of the bulletins of 
this series are of permanent value, and are therefore suitable for 
continuous distribution. It is my intention to still further increase 
this series by adding to it bulletins upon such subjects as the people 
seem to require information, and to give the same the widest pos- 
sible distribution. The total number of Farmers' Bulletins issued 
since the series was inaugurated up to the close of the fiscal year 
ending June 30, 1809, was just 100, and the total number of copies 
printed was 11,270,500, of which Senators, Representatives, and 
Delegates in Congress have received and distributed 6,851,752. 

. MISCELLANEOUS PUBLICATIONS. 

Of publications other than Farmers' Bulletins, 427 were prepared 
in the various Bureaus, Divisions, and OflBces of the Department. As 
usual, these bulletins, many of them scientific or technical in char- 
acter, have been distributed as judiciously as possible, the effort being 
to place them in the hands of those only to whom they will be of 
special interest and value, and to prevent waste or duplication. I 
regret that under the law the editions of some of the most valuable 
of these bulletins are restricted to 1,000 copies, so that the important 
information they contain can not be given the wide dissemination it 
should receive. It is earnestly hoped that this unwise restriction 
may be speedily removed, so that there may be no obstacle to the dis- 
tribution of publications for which an urgent demand exists. It is 
interesting to note in this connection that during the year the Super- 
intendent of Documents sold 18,750 copies of the publications of this 
Department, which had been turned over to him under the law, con- 
stituting 70 per cent of all the public documents disposed of by him 
during that time, thus indicating that there is a considerable number 
of persons to whom the small price affixed by the Public Printer is no 
obstacle to obtaining publications in which they are interested. 

THE YEARBOOK FOR 1899. 

The Yearbook for 1899 is now in course of preparation and is 
modeled in accordance with the plan suggested in my last report. It 
wiU contain a resume of the achievements in the United States in 
every branch of science related to agriculture during the nineteenth 
century, and it is hopiMl that Congress will see the propriety of order- 
ing an extra nunil)(»r, say 20,000, for distribution at the Paris Exposi- 
tion in 1900. In connection with our agricultural exhibit, the distri- 
bution of special-bound copies of this publication would serve the 
useful purpose of acquainting foreign countries with the achievements 
in agriculture in the United States. 
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AN EVIDENCE OF THE DEPARTMENT'S USEFULNESS. 

This steady and rapid growth in the publication work is a most 
gratifying indication of the success of the Department in fulfilling 
that section of the organic law creating it which makes it an essen- 
tial part of its duty to diffuse information among the i)eople on sub- 
jects relating to agriculture. Brief, popular pamphlets continue to 
afford the most acceptable means of widely disseminating the I'esults 
of the Department's investigations, while the scientific and technical 
publications, still considered as standard works of reference and 
authority by scientists both in this country and abroad, are accoitied 
their deserved prominence in libraries and institutions of learning. 
The people have a right to look to this Department as the highest 
authority on every subject connected with agricultui-e, and the num- 
ber of publications issued which are designed to supply the informa- 
tion requested, as well as the very wide distribution given to them, 
is a most satisfactory indication that the Department is occupjdng 
the place intended for it in the machinery of the Greneral Government. 



GROWTH OF THE LIBRARY. 

Additions to the Library during the past year have numbered about 
4,000 volumes, including some very rare works and scarce sets ol 
periodicals. The periodical list of the Library is growing very fast, 
owing to the efforts made to increase our exchange lists with pub- 
lishing scientists and the officials of various countries. There are 
currently received by the Library at the present time nearly 2,500 
periodical publications, more than 1,800 being obtained by way of 
exchange and gift. The care of this mass of literature is becoming a 
more and more serious problem in the limited room at the disposal of 
the Library. 

CATALOGUES. 

^he card catalogue during the four and a half years since its incep- 
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DEMAND FOR THE PUBLICATIONS OF THE DEPARTMENT. 

The demand for the publications of the Department is increasing 
at home and abroad very rapidly. They are attracting great atten- 
tion among the learned men of foreign countries. We receive in 
exchange for them a large proportion of the valuable agricultural 
publications of all countries, and every attempt is made by corre- 
spondence to inci'ease the material obtained in this way. 

DIVISIOir OF ACCOUNTS AND DISBURSEMENTS. 

For the fiscal year ended June 30, 1899, Congress appropriated for 
the Department of Agricultui-e $2,829,702. By the same act $720,000 
was provided for the 48 agricultural experiment stations. The total 
expenditures for the year amounted to $2,797,173.49. The unex- 
pended balances were covered into the Treasury. 

SECTION OF FOREIGN MARKETS. 

INQUIRIES REGARDING FOREIGN TRADE. 

Our heavy foreign trade within late years has attracted much atten- 
tion, both at home and abroad. Numerous inquiries have been 
received regaixiing the commercial opportunities offered by the former 
Spanish possessions. No authority has been given to this Depart- 
ment to get exact information regarding trade facilities in Porto 
Rico, Cuba, and the Philippine Islands. The Section of Foreign Mar- 
kets, has, however, collated and published everything available 
regarding the trade of those islands. Frequent inquiiy comes regard- 
ing trade in China and Russia, which seem to offer great commercial 
I)ossibilities in the immediate future. There is a dearth of reliable 
information regarding both these countries. 

REPORT ON THE TRADE OF THE PHILIPPINE ISLANDS. 

The report by this Section on the trade of the Philippine Islands 
I'equired an unusual amount of research. It was found that the 
statistics from Spanish sources were meager and gave a very inade- 
quate idea of the commerce that belonged to these islands. The 
Section has also printed a report dealing with the agricultural resou rces 
of the islands, especially plant products, to meet the great demand 
for information on this subject. The report contained a general 
description of the most important Philippine cereals, vegetables, 
roots, fillers, dye plants, etc., supplemented by statistics of produc- 
tion, price, and exportation. 

AGRICULTURAL EXPORTS AND IMPORTS. 

The I'ecord for 1898 shows that our agricultural exports were 
decidedly tlie largest in the histx)ry of the country. Their total value 
reached $858,o07,l»42. Among the exports that showed the largest 
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gains were wheat and wheat flour, corn, oats, rye, bacon, lard, hams, 
cotton-seed oil, and oil cake. It was found that there was a falling 
off in the agricultural imports, the total value being $314,291,769, 
which was $86,579,672 less than the year previous. The decline in 
agricultural imports for 1898 amounted to 22 per cent. Sugar and 
wool were the principal factoids that marked this falling off. 

STUDY OF DANISH IMPORTS FROM THE UNITED STATES. 

A Study of Danish imports from the United States shows that that 
country was importing in considerable quantities some of the articles 
that enter most extensively into its export trade — butter and bacon, 
for example. ' The Danes, having established a profitable market for 
butter and bacon abroad, sell their own and buy from us. It is not 
well established, however, that they do not import American farm 
products for reexport under local names. We know that American 
bacon is heavily imported into Ireland and sold in England as Irish 
bacon. We have also information from agents abroad that the thrifty 
people of that country (Ireland) import well-bred American horses 
and sell them to the English, in many cases, as Irish hunters. 

American wheat flour is competing in Denmark with the home 
product. During the fiscal year 1898 our shipments of this article to 
Denmark amounted to 61,019 barrels, more than 20,000 barrels in 
excess of the largest shipments previously sent. The Danish bakers 
find that the American flour is as good as the best Hungarian, 
although less expensive, and it is being generally substituted for the 
latter. The milling industry of Denmark is declining. Every indi- 
cation points to an increase in the amount of flour imported from the 
United States. 

The American farmer is furnishing cow feed to the Danes. They 

imported 10,874,943 bushels of Indian corn in 1898. This, in addition 

to the more nitrogenous mill feeds imported, enables the Danish 

farmers to supply the British markets with some thirty-three million 

dollars' worth of dairy products every year. The growth of the dairy 
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have not learned that the nitrogenous by-prodnct is of the first 
imiK)rtance in feeding live stock, especially the dairy cow. We are 
also shipping considerable quantities of bran, and the trade is grow- 
ing in these nitrogenous exx)orts. 

The Danish farmer is enabled to furnish the markets with the finest 
possible product, and at the same time maintain the fertility of his 
acres. The Danes are reclaiming waste lands through the use of 
fertilizers resulting from the purchase of our nitrogenous by-products. 
We are reducing our lands to sterility by selling these products. It is 
the duty of this Department to assist the farmers of the United States 
to find markets for all their surplus products. It is also our duty to 
warn them of the consequences of exporting stock feed to foreign coun- 
tries. The Danes have developed a heavy export trade in some of the 
pi-oducts of the farm, and the secret of their success lies in the great 
pains they take to cater to the particular requirements of the foreign 
consumer and the care they exercise to maintain the uniform high 
standard of their products. 

Not only is every precaution taken to prevent the exportation of 
inferior or damaged articles, but sufficient attention is always devoted 
to the packing and methods of shipment to insure arrival in good 
condition of the articles exported. We exercise no supei'^ision over 
the shipments of American dairy products. The foreign buyer can 
depend upon the character of the consignments received from the 
Danes, but unscrupulous traders in the United States devote their 
utmost energies to imitations of our best dairy products. Some years 
ago we had an excellent market in Great Britain for our cheese, 
whereui)on a spurious article was exported that destroyed the good 
name of American cheese. This is being done now with regard to 
American butter. 

Copenhagen is the natural distributing centt^r for the trade of the 
Baltic Sea, and it has established a free port for the transshipment 
of merchandise billed to other destinations. The amount of American 
merchandise distributed through the Baltic region is increasing very 
rapidly. During the fiscal year 1808 our direct shipments to these 
Scandinavian countries amounted in value to more than $25,000,000. 
Although agricultural products form a large part of this item and 
show a material gain for the past decade, the principal increase has 
occurred in our shipments of manufactured wares, such as machinery, 
tools, utensils, etc. 

Ten years ago the annual value of the exports of manufactured 
articles from the United States to the Baltic countries did not exceed 
$3,000,000. It now amounts to $10,000,000. Meanwhile the annual 
value of our agricultural exports to the same region has risen from 
less than $10,000,000 at the beginning of the decade to about $1 5,000,000 
at its close. As long as the United States produces the cheapest cow 
feed in the world for export, tlie market for agricultural products will 
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grow in the Baltic countries. Our best opportunity in this region, 
however, lies in the development of a wider demand for our manu- 
factures, of which the prospect is excellent. Transshipment at Copen- 
hagen for other Baltic ports is a blunder on our part. American 
ships should take goods to their destination under the American flag 
in all parts of the world. 

VrORK OF THE SECTIOK IN FURNISHING INFORMATION. 

One of the most useful features of the work performed by the Sec- 
tion of Foreign Markets is the furnishing of information to American 
citizens all over the country regarding these lines of industry. These 
inquiries are very extensive. Pamphlets have been prepared, and 
others will be, covering the information in most general demand, and 
at a time when the products of our fields and factories are so much 
beyond the requirements of home markets, the work of this Section ' 
is peculiarly valuable. 

BUREAU OF ANIMAL INDU8TRT. 
NUMBER OF ANIMAL. INSPECTIONS AND COST. 

The report of the chief of the Bureau of Animal Industry for the 
last year shows that the work carried on by the Bureau is increasing 
rapidly from year to year, and is becoming more and more an impor- 
tant factor in the economy of animal production and in the exporta- 
tion of animal products. Meat inspection was conducted during the 
last year at 138 abattoirs in forty-one cities. The total number of 
antemortem inspections of animals was 53,223,176, of which 34,405,973 
were for official abattoirs and 18,817,203 for abattoirs in other cities 
and for miscellaneous buyers. The number rejected upon this exam- 
ination was 156,539. The growth of this feature of the work is 
shown by the fact that in 1892 the total antemortem inspections for 
official abattoirs was only 3,809,459. The total number of post- 
mortem inspections was 34,163,155. The cost of this inspection was 
$465,709.23. The cost per head on antemoi*tem inspection was 0.88 
^.ent; in 1892 the cost per head was 4.75 cents, and only once was it 
ess (0.8 cent). 
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exi)ort animals was 852. Of the cattle exported to Great Britain, the 
losses were but 0.31 per cent; of sheep, 1.54 per cent; of horses, 1.11 
X)er cent. 

The expense of inspection of animals for export, the supervision of 
the movement of Southern cattle, and the inspection of animals im- 
ported from Mexico amounted to $107,023.31. It is estimated that 
the cost i)6r head of inspecting cattle and sheep for export averaged 
13 cents. During the quarantine season of 1898 there were unloaded 
at stock yards north of the infected area 911,455 quarantine cattle, 
and there were inspected in the noninfected area of Texas 236,369 
cattle for shipment into other States for grazing. The imports from 
Mexico requiring inspection at the boundary line were 79,908 cattle, 
1,254 sheep, 64 hogs, and 121 goats. The imports from Canada, not 
subject to quarantine, were 90,468 cattle, 172,985 sheep, and 1,769 
horses. Some of these were for breeding, but the large majority were 
for feeding purposes. The total number of animals received at the 
ports of import was 2,463. 

All of this work was done to prevent the spread of disease among 
the animals of the United States, to protect consumers from diseased 
meats, to secure the arrival of our animal products in foreign mar- 
kets in good condition, and to maintain the reputation of those 
products at home and .abroad. 

LOSS FROM BLACKLEG. 

According to the latest report, it is estimated that the annual loss 
of cattle from the disease known as blackleg, or symptomatic anthrax, 
in the districts principally affected has ranged from 5 to 35 per cent. 
The Bureau of Animal Industry has been for some time distributing 
a vaccine for the prevention of this disease, and this, it is estimated, 
has reduced the loss to 0. 54 per cent among the animals treated. As it 
is known that a large percentage of this loss was due to careless ope- 
rators, it is believed that with more care in the use of the vaccine 
future investigations will show a still further reduction. Vaccine is 
still being sent out, and during the fiscal year 545,289 doses were dis- 
tributed. The indications are that the contagion gradually dies out 
where systematic inoculations are practiced, and it was with the hope 
of eradicating the disease from many sections that the preparation of 
vaccine was undertaken. 

TEXAS-FEVER INVESTIGATIONS. 

The experiments of the Bureau demonstrated that Northern cattle 
might be made immune from Texas fever by inoculating them with 
the blood of immune animals. This has recently been adopted and 
practiced with most satisfactory results by some of the experiment 
stations. The practical application of this discovery is of great 
AGR 99 4 
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importance both to the breeders of improved stock in the more 
Northern States and to the cattle raisers of the infected district, as it 
permits the improvement of Southern herds without the discouraging 
losses that have heretofore always occurred. 

Experiments have been continued with a view of obtaining a mix- 
ture in which cattle from the Texas fever districts may be dipped 
for the destruction of the ticks which spread the disease, and which 
at the same time will not injure the cattle. This effort has not been 
entirely successful, but the progress of the work heretofore leads 
to the hope that such a mixture may be found. The difficulty in 
finding such a mixture is plain to those who know how tenacious of 
life is the tick which is the carrier of this disease. 

Investigations in Porto Rico show that the cattle tick is prevalent 
there, but the ticks which were brought from there and placed on 
cattle in the United States failed to produce Texas fever. Whether 
this result was accidental or whether these ticks are without infec- 
tious properties is a question of great importance. If further inves- 
tigations show that the Porto Rican tick is free from the Pyrosoma, 
the true contagion of the disease, and that the cattle of Porto Rico 
are susceptible, the introduction of a single animal bearing the Pyro- 
soma might convert these comparatively harmless parasites into the 
most deadly scourges of the bovine race. This subject will receive 
further attention during the current year. 

TREATMENT FOR HOG CHOLERA. 

The preparation of serum for treating hog cholera and swine plague 
has been on a very much larger scale than last year, and the results 
are exceedingly satisfactory. The diseased herds in four counties of 
Iowa have been under treatment, the results showing a saving of from 
75 to 80 per cent of the animals injected, though the final reports are 
not all received at this writing. It is evident, however, that this 
method of treatment is far in advance of any other heretofore tried. 

SHEEP SCAB. 

R^of njin> /ears the parasitic disease of sheep popularly called scab 
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the affected animals so mueli that they fall an easy prey to internal 
parasites or succumb to unfavorable conditions of food and surround- 
ings. Congress has specifically referred to this disease in the appro- 
priation act as one of the diseases which the Department is authorized 
to control by sanitary regulations. 

The first step taken by the Department looking to the limitation 
and control of this disease was the issuance of a circular letter noti- 
fying transportation companies and shippers of the existence of the 
contagion, and i)ointing out the prohibition of shipment and the pen- 
alty provided by law. Subsequent to this an order was issued that dis- 
eased sheep discovered by the inspectors in the channels of interstate 
commerce should be detained and dipped before going on to destina- 
tion; also, that sheep purchased in infected yards for feeding should 
be dipped before they were allowed to go to farms. The effect of 
these orders was to protect the purchasers of store sheep and to lessen 
the number of diseased animals sent to market. It was found, how- 
ever, that some of the dips used by the stock yards, companies, and 
owners of sheep were not ef&cacious under the conditions which 
obtain in this service, and that others were so severe or poisonous as 
to be dangerous. An order has, consequently, been issued specifying 
the kinds of dips which would be recognized and the manner in which 
these should be prepared and applied. 

The effect of these measures has been extremely satisfactory, and 
the number of diseased shipments received at the principal stock 
yards have beeii very materially decreased. This has been accom- 
plished without putting the shippers of healthy sheep to any incon- 
venience or expense unless the animals were going to farms from 
infected stock yards. The inconvenience of detention and the 
expense of dipping have had an excellent effect in lessening the num- 
ber of diseased sheep sent to market, and has led to active efforts 
everywhere to cure them on the farm or ranch before shipping. The 
indications are at this writing that it will soon be possible to make 
the stock cars, the central stock yards, and other channels of inter- 
state commerce safe and free from infection, in which case store sheep 
could be purchased in the markets without danger of infection, and 
only diseased sheep would come under the restrictions. 

EXPERBfENTAL EXPORTS OF DAIRY PRODUCTS. 

The experimental exports of dairy products made during the last 
two years and now in progress under special provision of law have 
produced marked results. But these are not satisfactory in all 
respects and the reputation gained needs to be protected by authority 
from Congress for some system of export inspection. The new mar- 
kets opening for our dairy products require a guaranty of the purity 
and quality of butter and cheese sent from the United States, such 
as is given by other Governments, and especially Canada. 
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Not long ago this country supplied and practically controlled the 
cheese market of Great Britain. In some years we sent to England 
nearly 150,000,000 pounds, or two-thirds of our entire cheese product. 
But as no system of export inspection existed to guard the established 
reputation, unscrupulous merchants exported great quantities of 
inferior, adulterated, and counterfeit cheese, until the reputation of 
States cheese was destroyed in England, and that market lost to us. 
Canada, on the other hand, adopted a system of government control, 
was enabled to guarantee all cheese exported as pure and of standard 
quality, and thus secured, and still holds, the desirable British cheese 
trade which this country lost. We have recovered a little, but only 
a little, of the lost ground. The best cheese now exported from this 
country goes through Montreal, seeking the same avenues and the 
good company of Canadian cheese, finding a market virtually as a 
part of that product. 

The same unfortunate result seems likely to follow the efforts to 
export fine creamery butter to Great Britain unless measures are 
promptly taken to avoid it. An active demand has arisen for this 
butter especially in the northern counties of England, supplied from 
Manchester, largely through the experimental efforts of this Depart- 
ment. During the summer of 1899 an exceptional scarcity of Euro- 
pean butter caused very high prices, and British merchants sent 
large orders to New York. In the month of August our butter exports 
were six times as great as for the same month a year ago. This new 
and profitable demand for fine creamery butter had scarcely begun, 
however, before large quantities of an inferior article and also of imi- 
tation creamery, "process," or renovated butter, began to appear 
among the exports. , 

This article, which is a more dangerous and damaging counterfeit 

of fresh creamery butter than straight oleomargarine, was sent to 

New York by the carload for export. In at least one instance parties 

had renovated butter put up in the West, in the style of package 

adopted by this Department in its recent export trials to England, 

and this went abroad labeled "Finest American creamery butter." 

^he effect of this upon future butter trade wi^h Great Britain will 

,-obably be like that which followed the export of so much unidenti- 

\ed filled cheese. Already English merchants, who have been trying 
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securing for its creamery butter a firm hold in the British markets. 
The lack of some protection by Government certification of exports 
from this country is already causing butter shipments by way of Can- 
ada, as in the case of cheese, previously mentioned. British mer- 
chants state that some of the best States creamery butter they have 
lately seen (as shown by makers' marks) has been among lots received 
from Canada. , 

I I'ecommend, as a simple and effective I'emedy for these growing 
evils and obstacles in our export trade, that the existing system of 
Government inspection and certification of meats and meat products 
for export be extended by law so as to include butter, cheese, and 
condensed milk and cream. With slight modifications the organ- 
ized force and regulations which now give protection and standing 
to our meat exports may be made to cover the new work proposed. 
The services of an inspector who is an expert in butter and cheese 
would be necessary for parts of the year at three or four exporting 
points; but until these exports increase New York would be the only 
place at which such an inspector would have to be continuously 
employed. 

If such inspection and certification is authorized by Congress, the 
pure and unadulterated dairy products of the United States that are 
of a quality entitling them to official indorsement can be given a posi- 
tion in foreign markets which they can not otherwise secure, and 
which will enable them to compete successfully with like products 
from any other country. 

This inspection of dairy products for export has been indorsed by 
nearly all the national and State dairy organizations in this country 
and has met with decided approval by commercial bodies and by indi- 
vidual exporters wherever it has been duly considei-ed. 

DIVISION OF STATI8TI08. 

INVESTIGATIONS DURING THE YEAR. 

, The condition of the agricultural industry, as indicated by the area 
of land deVoted to the cultivation of the principal products of the 
soil; the actual volume of production and the value of particular 
crops, both on the farm and in the principal markets; the cost of pro- 
duction per acre' and per unit of quantity and the cost of trarisporta- 
tioh; the number and value of farm animals and the losses annually 
resulting from disease and exposure; the volume, condition, and pros- 
pects, according to the 'season of the year, of such of the crops of 
foreign countries as compete with those of the United States in the 
world's markets, have constituted the field of investigation in which 
this Division has been engaged during the past year. 
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STATISTICAL REPORT. 

Of the regular periodical reports of the Division there has been 
printed a total of 1,621,700 copies. These reports cover that general 
work of the Division which is continuous in its operation and which 
has constituted for a generation or more the only source of informa- 
tion available to the farmer that has been comprehensive, prompt, 
and unbiased. 

THE CROP-REPORTING SYSTEM. 

No change of essential or far-reaching importance has been made 
during the year in the methods of collecting agricultural statistics, 
but there is a marked improvement in all the different agencies 
employed, the monthly reports being more complete, giving evidence 
x)f greater care in their preparation, and generally displaying a more 
intelligent conception of the requirements of the department on the 
part of its correspondents. 

/At the end of the fiscal year the organization included 41 salaried 
State statistical agents, with 8,730 correspondents, upon whose reports 
their monthly statements were mainly based; 2,627 county corre- 
spondents, with 7,881 aids and 36,420 township correspondents report- 
ing each for his own immediate neighborhood.\From this large body 
of persons — selected with great care, not only as to their geographic 
distribution, but also as to their qualifications for the performance of 
the duties required of them — reports have been received monthly, 
and at the close of the calendar year a select body of farmers, num- 
bering about 90,000, reported upon the crops of their own individual 
farms. The Department is indebted to numerous transportation 
companies for monthly returns of cotton carried over their respective 
lines, information which has been of the greatest value in the making 
up of its final returns on the production of cotton. 

No important change in the crop-reporting system will be recom- 
mended until the approaching federal census shall have furnished 
the Department with a new and definite statistical basis as to the 
distribution of crop areas. The Department's system is based, in the 
nriin'^ )oi > periodic comparison of the acreage devoted to particular 
^^ -li' "^ i^'^d in the preceding year, and it is consequently 
r. J, ,,.,. nake any increase, during the closing years of 
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the exclusive use of the Department's crop correspondents. The 
necessity of compressing into very small space the instructions printed 
upon the monthly reports, the marked localization of the area of pro- 
duction in the case of not a few of the crops reported upon, and the 
general lack of uniformity in the agricultural methods and conditions 
obtaining in the different sections of the country have alike suggested 
the employment of some agency by which correspondents could be 
more fully instructed as to their duties and the instructions given 
them be better adapted to their various needs. 

Such an agency has been found in the new publication, which has 
been received with many expressions of satisfaction by correspond- 
ents in every part of the country. By anticipating their needs, 
interesting them in their work, making intelligible to them the rela- 
tion which, as individual correspondents, they bear to one of the 
most important branches of the work of the Department, and putting 
into their possession, without trespassing upon the province of the 
agricultural journals, a great variety of information calculated to 
make them better judges of agricultural conditions, and consequently 
more valuable correspondent^^ to the Department, *'The Crop 
Reporter" has been the means of greatly improving the crop-reporting 
service, while incidentally reducing the enormous correspondence of 
the Division by nearlv one-half. 

&EED DISTRIBUTION. 
COST OF DISTRIBUTION AND FAVORABLE REPORTS RECEIVED. 

An appropriation of $130,000 was made by Congress for the 
purchase and distribution of valuable seeds, etc., during the year 
1899. Of this sum, there was expended for the purchase of seeds for 
distribution tlirough Members of Congress $70,978.30. For rare and 
valuable foreign seeds distributed by the Section of Seed and Plant 
Introduction, under the Division of Botany, $20,300.92 was expended; 
for the purchase of sugar-beet seed distributed to experiment stations 
and individuals, $2,366; for seeds and bulbs distributed to Members 
of Congress through the Division of Gardens and Grounds, $3,400, 
and for seeds distributed for special investigation by individuals in 
the several States, $3,000. Thei*e was paid for salaries of employees 
connected with the seed distribution $25,912.98, and for miscellaneous 
supplies in connection with the work, $221.85. There are some out- 
standing vouchei^s for freights, etc., not yet adjusted. 

The contractor was required to provide a building within the City 
of Washington in which to pack the seeds, and samples were tested 
by the Division of Botany for purity and germination. The high 
quality of the seed now being sent out by the Department is scarcely 
equaled by any of the distributing agencies of the United States. 
Of 979 letters received regarding the seed distributed, 972 rex)ort 
favorably upon the quality. 
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AIM OF THE DEPARTMENT IN THE DISTRIBUTION OF SEED. 

The original intention of Congress in providing for the distribution 
of seed undoubtedly was to do for the producers a class of work they 
could not do for themselves — to search the various localities of the 
Old World for seeds and plants, and distribute them in the United 
States to the several regions where they would be most likely to suc- 
ceed. The Department at present is endeavoring to bring back the 
practice, as much as possible, to the original intention of Congress. 
Quite a large percentage of the $130,000 appropriated is now spent in 
finding, purchasing, importing, and distributing rare seeds and plants. 

The Department is in receipt of letters from seedsmen throughout 
the country urging the discontinuance of this work, and there is an 
uneducated sentiment here and there cooperating with the seedsmen 
along this line, which prompts ill-informed individuals to concur with 
these i-epresentations. T am well satisfied that the introduction and 
distribution during the last two years of seeds and plants rare or not 
found at all in the United States has been worth more money to the 
people of the country than all the expenditures of Congress for seed 
distribution to date. To the extent to which the distribution by the 
Department competes with the sales of seedsmen and others distribu- 
ting precisely the same kinds of seed, with no experimental feature 
and no intelligent direction regarding the use of the seeds beyond 
that which is provided by dealers, the practice is questionable. 
But the furnishing to the people of the United States of sugar-beet 
seed of the most approved quality, for experimentation, to ascertain 
where beets can be grown sweet enough to produce our own sugar, is 
justifiable; the introduction of drought and rust- resisting grains from 
foreign countries, which are urgently needed by people in the United 
States who are losing heavily from drought and rust, is justifiable; the 
rehabilitation of the Western ranges that have been destroyed and 
in many cases reduced to desert conditions by injudicious grazing, is 
justifiable; the encouragement of tea growing in the States along the 
Gulf of Mexico, where labor is as plenty and as idle as anywhere in 
the woild, is justifiable; the inquiry into the several plants that pro- 
luce rubber, the gathering of the seed of these plants, their germina- 
''^n and preparation for setting out in such localities in the new 
s. -nri inwcot^gions of the United States Government as may be best 
- '- • ^'^^ 'icing the $30,000,000 worth of rubber now purchased 
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SUGAR BEETS. 

During the last three years extensive experimentation has been 
had in cooperation with most of the States of the Union to ascertain 
where sugar beets can be produced sufficiently sweet to justify exten- 
sive growing and manufacturing. It has been fairly well demon- 
strated that many States have soil and climate, fuel, water, and 
limestone admirably adapted for this industry. Thirty-two factories 
are now in operation and many more in contemplation. There is 
every indication that the United States will produce its own sugar 
within a few years. The rich valleys of the mountain and Pacific 
coast States find sugar making very profitable. It is being demon 
strated that the rich cornfields of the Northern States are also admir- 
ably adapted to the growth of the sugar beet. This industry will 
eventually be more profitable where the by-product is fed to the dairy 
cow and other domestic animals. The Department publishes annu- 
ally a report setting forth all the facts in relation to this industry and 
the latest developments of interest to producers. 

THE MARKET FOR AMERICAN HORSEa 

Within the last two years horses have greatly appreciated in value 
and exports have rapidly increased. The Department issues annually 
a revised report, giving horse raisers facts regarding exports, as well 
as the requirements and demands of foreign countries for horses for 
different purposes. 

DOMESTIC TEA PRODUCTION. 

EXPERIMENTS AT SUMMERVILLE, S. C. 

An interesting experiment is being conducted at Summerville, S. C, 
in the production of tea. Three thousand six hundred pounds of 
dry tea were produced during the past season. Dr. Shepard, a gen- 
tleman of education and enterprise, who owns the garden, has over- 
come the difficulties arising along labor lines by building a school- 
house for the education of the children of his colored neighbors, where 
they are taught free of expense, with the understanding that they shall 
pick his tea when required, at a reasonable rate of wages. This class 
of labor in the South is very plenty and very idle. The elementary 
education and habits of industry acquired must have a good effect 
from every standpoint from which the best interests of these people 
can be considered. If a new industry of this kind can bo introduced 
into the Gulf States, which will save the people of the United States 
the many millions of dollars now sent abroad for the purchase of this 
commodity, and at the same time provide light work for the young 
people who are now entirely idle, there is a double incentive to make 
research to the utmost regarding the production of a commo<lity in 
such universal use. 
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INVESTIGATIONS TO BE CONDUCTED. 

Congress at its last session appropriated $1,000 to enable the 
Department to conduct experimentation in tea growing. While the 
• average rainfall at Summerville ranges between 50 and 60 inches, 
there are times when the rain does not fall for considerable periods. 
Experimentation is now being arranged for to ascertain whether by 
irrigation a more continuous growth can be maintained and more 
frequent picking of the leaves be had. Arrangements are also being 
made to experiment in the manufacture of green tea without the 
use of chemicals. The Department of Agriculture has a sufficient 

* 

number of plants growing in pots to start experimental tea gardens in 
all the Gulf States from Florida to Texas, and including California. 
Efforts are being made to induce the experiment stations in those 
States to .cooperate with the Department in conducting these experi- 
ments. 

Experiments in, South Carolina have shown that the production of 
200 pounds of dry tea per acre is readily obtainable under favorable 
conditions, with a probability of double or perhaps treble that amount 
when the plants have arrived at full bearing. It is desirable to 
ascertain the limit of productiveness under all the varying conditions 
of surface, soil, and seed varieties. It is gratifying to note that the 
yield per acre has steadily advanced, in spite of all hindrances, from 
»50 to 150 pounds per annum per acre for the whole of the older tea 
gardens at Summerville within the past few years. The best varieties 
from all the countries of the Orient are being experimented with, 
and efforts will be made to add promising new varieties, both by 
importation and by hybridization. Experimentation of this nature is 
beyond the capacity of men of moderate means, and I am of opinion 
that it is entirely justifiable that Congress, through the Department 
of Agriculture, should assist in demonstrating the probability of 
raising tea in the United States, for home consumption at least. 

It will be necessary as the work progresses to employ professional 
^ea tasters of wide experience to indicate the value of the several 
/arieties being experimented with. A higher valuation per pound 
i^ay offset a lesser prod^^^tion. Experimentation in shading from the 
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LEASING THE PUBIiIC LANDS. 
CONDITION OF THE RANGES. 

I have looked carefully into the condition of the langes in most of 
the States west of the Missouri River. The Department of Agri- 
culture has been conducting experiments in most of these States 
with native andiimported grasses through the experiment stations, 
private individuals, and sometimes directly under the management 
of its own officers. Injudicious grazing has greatly impaired the 
capacity of the ranges to produce meats. Careful inquiry shows 
that in many cases the ranges do not support more than half the 
meat-bearing animals they did ten years ago. The ranges have been 
overstocked, the grasses have been eaten bare and pulled out by the 
roots, and where formerly nutritious grass supported a large number 
of animals, there is now left nothing but a desert of drifting sand. 

The principal reason for this condition of the ranges undoubtedly 
is that no single individual has an interest in any one part of the 
public domain. The object of the flock master is to secure all the 
grass possible, irrespective of the effect it may have on the future 
condition of the pasture. Thousands of sheep that can not find graz- 
ing on the plains are being taken into the innermost recesses of the 
mountain systems. 

LEASING AS A MEANS OF IMPROVEMENT. 

It would seem wise to inaugurate a more sensible policy regarding 
these public grazing lands. They should be rented to individuals in 
sufficiently large areas and for a sufficiently long time to induce the 
lessee to give attention to their improvement. The title should 
remain in the United States, so that the homesteader might have an 
opportunity, under such conditions as would not interfere with the 
renting, to make settlement wherever practicable. The rents arising 
from these leases might very well l)e given to the States for such 
uses as the}' might deem wise, either for educational purposes or for 
irrigation work. A very considerable amount of money would come 
every year from these leases, with which the States could begin experi- 
mentation in the way of building dams and holding the water against 
a time of need. My main object in making this recommendation is 
that the lessee and the Department of Agriculture may enter into 
cooperative experimentation looking to the improvement of the graz- 
ing lands. 

EFFORTS TO SECURE PLANTS FOR SEMIARID REGIONS. 

There are millions of acres that can not be cultivated in any crops 
with which we are now familiar. The Department of Agriculture is 
searching the dry areas of the world for plants that may be successful 
In furnishing the materials of food to a greater extent than is now 
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practicable on our semiarid regions. The introduction of sorghum, 
Kafir corn, dry-land alfalfa, the Russian brome grasses, etc., is ena- 
bling the farmers of the States west of the Missouri to extend cultiva- 
tion over lands that did not succeed in corn, or oats, or clover. 

ABANDONED FARMS. 

My attention has been called to what is known as the abandoned 
farms of New England. A peraonal inspection of some of these 
farms shows that they are not abandoned on account of sterility of 
soil, but are in many cases capable of affoi'ding a good living to indus- 
trious farmers, and under more favorable auspices than are farms 
in some of our newer States, on account of nearness to market, edu- 
cational institutions, and other desirable environments. The Agros- 
tologist of the Department has visited several of these farms to 
ascertain in what way help can be given by the introduction of grasses 
suitable to their various conditions, and the Soil Physicist will study 
conditions on these farms and indicate which soils may be profitably 
cultivated and which should be devoted to forestry. The Forester 
will also visit these localities and determine what varieties of trees 
are most desirable. The Department will endeavor to have Farmers' 
Bulletins prepared along these several lines for distribution among 
the farmers of New England. 

TROPICAL IMPORTS. 

Our imports of tropical-plant products have a value of about 

$200,000,000 a year. Nearly all of these could be produced in Porto 

Rico, Hawaii, and the Philippines if the best use were made of the 

agricultural possibilities of these islands, and of American industry, 

ingenuity, and financial resources. Our tropical-plant imports are 

four times as great as the total exports of Hawaii, Porto Rico, and the 

Philippines. For coffee and sugar we pay an amount exceeding by 

more than $80,000,000 the agricultural and all other exports of these 

'slands. Omitting sugar and tobacco, our tropical-plant imports still 

rvoofiy exceed the total agricultural exports of these tropical depend- 

iicitjo. Our import? ^ " oranges, lemons, and cocoanuts have about 
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♦65,067,631. There is every reason to believe that a portion of our 
banana imports, which during the year 1890 reached a value of 
$5,665,588, may to good advantage be grown in Porto Rico. 

DnDIA RUBBER. 

IMPORTANCE OF THE TRADE. 

The india-rubber trade is of great importance to the United States 
and has shown a rapid increase during the last few years. For the 
fiscal year endeil June 30, 1890, the total importations of crude rub- 
ber amounted to 33,842,374 pounds, valued at $14,854,512, while that 
of manufactured rubber was valued at $367,647. In the fiscal year 
1898 the imports of crude rubber and gutta-percha amounted to 
46,055,497 pounds, valued at $25,386,010, while that of manufactured 
articles and waste or scrap rubber was 9,488,327 pounds, worth 
$805,951. This shows not only a decided increase in the quantity 
imported, but also a rapid rise in price. In 1890 about two-thirds of 
the entire amount imported came from Brazil. In 1898 about three- 
fifths came from that country. 

A recent United States consular report shows that the importations 
into England for 1898 amounted to 20,026 tons, about half of this 
being Brazilian. New fine Para rubber was quoted at New York 
from 66 to 69 cents per pound in 1893, 69 to 71 cents per pound in 
1894, 73 to 77 cents in 1895, 74 to 88 cents in 1896, 80 to 87 cents in 
1897, and 82 to 83 cents January 1, 1898. A single cargo of rubber, 
consisting of 1,167 tons, shipped from Para February 23, 1898, was 
Valued at $2,210,000 in United States gold. The exports of rubber 
from Brazil in 1898 amounted to $38,400,000 gold. 

COLLECTION AND TREATMENT AND SOURCES OF SUPPLY. 

Rubber is derived from the milky sap of a number of trees and 
shrubs, all native to the tropical regions of South AmeHca and the 
Old World. There are many plants with milky sap which contain 
small quantities of rubber, but none are known which produce it in 
commercial quantities anywhere outside of the Tropics. The methods 
of collection and treatment of rubber are, in the main, very crude. 
There is a great deal of waste and considerable deterioration through 
improper methods of treatment in the field and in transit, and through 
impurities. The only successful experiments at cultivating rubber 
plants which have thus far been made were undertaken by the English 
Government in Ceylon, India, and some of the other tropical colonies. 
By following the most improved methods of cultivation and by giving 
the rubber plantations the same careful attention which is devoted to 
other crops, it api3ears possible to make this an exceedingly profitable 
investment. 
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The larger part of the Brazilian rubber is produced by the Para 
rubber tree, Hevea brasUiensis, which grows naturally in the deep 
shade of the swampy forests of the Amazon, where the air is fever- 
laden and the land is unsuited for human habitation. Experiments 
have been made with this tree in various of the British possessions 
in the East Indies, but without any marked degree of success, because 
the tree attains its full development only in the shade of dense trop- 
ical jungle lands and not in the solid plantations. Its successful 
handling appears to lie in the direction of a proper system of forest 
management. The Central American rubber tree, CasiUloa elastica, 
grows only in the dense tropical forests from southern Mexico to 
northern South America, on rich, well-drained bottom lands along the 
rivers. This tree has been found to grow luxuriantly under cultiva- 
tion, but in the experiments thus far tried it develops a bark much 
thicker than in its native state, and this has been found a decided 
drawback to the successful drawing of the sap. 

The Ceara rubber tree, Manihot glaziovii, is a native of one of the 
driest portions of southern Brazil, where the mean temperature ranges 
from 77° to 86° F. There are now many plantations of it in India 
and Ceylon, and it is probable that this tree will be the first to pro- 
duce an important addition to the natural supply of india rubber. 
There are fifty or more species of trees, vines, and shrubs which are 
a commercial source of india rubber and gutta-percha, and the list is 
annually increasing. Experiments should be tried in the cultivation 
of every one of them. Gutta-percha is derived almost entirely from 
the tree Isonandra gutta, a native of the islands of the Malayan 
Archipelago. The careless methods of the collectors have resulted in 
killing off most of the plants from which this substance is derived, so 
that a serious shortage has occurred during the last few years. The 
feasibility of cultivating this plant in the Philippines should be very 
carefully investigated. 

TXTRKSSTAN ALFALFA. 

T^e unusually severe winter of 1898-99 killed off probably half of 
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conditions existing in that region. From the results already secured, 
it is believed that this one introduction will add millions of dollars to 
the annual hay product of the United States. 

INTRODUCTION OF IMPROVED RICB. 

About fifteen years ago the enterprising farmers of southwestern 
Louisiana began to adapt modern machinery to use in their rice fields, 
and within a decade they had replaced the antique implements of the 
hand laborer by the gang plow, disk harrow, drill, and broadcast 
seeder; they had insured sufficient water by the construction of irri- 
gation canals; and, finally, they had adapted the twine binder of 
Northern wheat fields to the cutting of rice. So far as methods were 
concerned, they had created a new system of rice culture which 
greatly reduced the cost of rice production. It was discovered, how- 
ever, that sufficient attention had not been paid to the question of 
varieties. The Louisiana rice, when milled, gave a high percentage 
of broken grains, and much of it brought, therefore, only a second- 
class price. 

To remedy this difficulty the Department of Agriculture undertook 
to secure a productive rice of high milling quality. This it has suc- 
ceeded in doing by importing, after a careful search in Japan, a quan- 
tity of Kiushiu rice. In yield this rice has proved a distinct success, 
and if, as is expected, it maintains in Louisiana the high milling aver- 
age that it possessed in Japan, hundreds of thousands of dollars will 
be added to the yearly profits of Louisiana rice growers. 

In this connection, it may be said that flattering i*eports have been 
received about many of the other introductions of the Department, 
and from time to time, when these reports are amply substantiated, 
due commendation of these crops will be made to the agricultural 
public. 

NATIVE DRUOS. 

The collection of native drug plants in the United States, consid- 
ered from a purely financial standpoint, aside from medical and 
humanitarian aspects, involves the expenditure of millions of dollars 
annually. The commercial extermination of some of the most useful 
species is already threatened, and doubtless others would be found 
in the same condition were the facts known. The price of one native 
plant, ginseng, our exports of which average more than half a million 
dollars annually, has more than quadrupled in the past thirty years, 
so that its cultivation, as urged four years ago by this Department, 
has now become profitable. It is clear from this and many similar 
cases that the native drug industry is capable of either decline or 
improvement, according to the way in which we handle it. 

The Pan-American Medical Congress has recently submitted to me 
a proposition to cooperate with this Department in a technical and 
statistical investigation and classification of our native drug plants. 
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By accepting this proposal we shall secure, in a research of which we 
have long felt the need, the cordial assistance and support of an 
influential association of learned physicians ; we shall encourage each 
of the other American nations, all of which are represented in the 
Pan-American Medical Congress, to proceed with a similar investiga- 
tion of their own medical flora; we shall furnish a basis for the 
remunerative employment of much land and many people, and we 
shall stimulate the great and growing trade in drugs between the 
countries of North America and South America. I urge the appro- 
priation of $10,000 to enable this Department to cooperate in this 
investigation. 



Our imports of hemp fiber for the past ^ve years have averaged in 
value $678,475 annually, coming chiefly from Italy and southern Rus- 
sia. This hemp is worth al^out 7 cents per pound and is used princi- 
pally in the manufactiire of carpet warps. In addition, we import an 
unknown but doubtless large amount of manufactured hemp in the 
form of the cheaper grades of linen. The domestic product of hemp 
reported by the last census, at aValuation of 3 cents per pound, was 
worth $690,660 and was grown chiefly in Kentucky. This hemp is 
used principally in place of jute butts for cordage .purposes. The 
Kentucky hemp producers grow a short plant iij^«iall areas with 
shallow plowing and little or no fertilizing. The crop is reaped and 
broken by hand, and the fiber is extracted by the process of dew ret- 
ting. In addition to these heavy charges, an annual rental, averaging 
probably §10 per acre, is ordinarily paid for the land. There is a 
reasonable prospect of establishing an extensive hemp industry in the 
United States on new lines, involving the use of either a taller variety 
or two crops of the short variety, growing the crop on large areas of 
cheap land, plowing deep, putting on the necessary fertilizers, reap- 
ing and breaking by machinery, and using. tKe process of water 
retting. 

EGYPTIAN COTTON. 

The importation of cotton from Egypt steadily increased from less 

nan 200,000 pounds in 1884 to more than 43,000,000 pounds in 1896. 
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in this country, and in 1894 the Department imported niid distributed 
a stock of Egyptian seeds. The experiments with these hav(^ shown 
promising results, but there is need of further trial to dct(*i'mine the 
exact conditions under which this cotton can be grown to best advan- 
tage. There is good ground for hoi>e that with proper management 
the industry may become well established in the United States. 

NE^W LABORATORY BUILDINaS. 

The Department of Agricultui-e is now conducting all of its labora- 
tory work in rented buildings located outside of the Department 
grounds. These buildings are for the most part mere makeshifts, 
consisting of dwelling houses remodeled to permit laboratory work. 
Some of them are overcrowded and none are ii reproof. There are 
five of these buildings which, with rent and other expenses, cost the 
Department about $10,000 a yeai*. The worlc carried on by the labo- 
ratories is of the highest importance, including the investigations of 
the Bureau of Animal Industry, the Division of Chemistry, thie Divi- 
sion of Vegetable Physiology and Pathology, tlie Division of Soils, 
Bttid the Division of Botany. Much of the material now in use by 
these branches of the Department, as well as that Ixiing constantly 
accumulated by them, is of great value, and it would be impossible 
to replace it in case of loss by fire. It is absolutely necessary that 
better facilities be secured for this scientific work, either by the rent 
of additional buildings or by the erection of a Government building. 

As best adapted to our necessities, plans have been prepared for 
suitable buildings to be erected upon the Department grounds. The 
plans show structures which are fireproof throughout, and which are 
arranged so that the several lines of work can be kept as distinct as 
may be required by their nature, and at the same time the build- 
ings be heated, lighted, and ventilated from one central plant. Tlie 
several laboratories are now occupying, approximately, 35,000 square 
feet of floor space, and the new buildings provide about 10 per cent 
increase over this to allow for future growth. Careful estimates 
show that the buildings as planned Avill cost, approximately, $200,000. 
I therefore earnestly recommend that this amount be appropriated, 
as it will not only l>e a saving of money to the Government, but will 
at the same tim<» furnish facilities commensurate with the importance 
of the work. 

A PROPOSED ARBORETUM. 

One of the needs of the Department is an arboretum in which can 
be brought together for study all the trees that will grow in the cli- 
mate of Washington, D. C. The need of such an establishment was felt 
early in the history of the Capital, and was brought forward more than 
fifty years ago among the various plans proposed for the use of the 
Smithson bequest, which was finally devoted to the founding of the 
AGR 99 5 
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present Smithsonian Institution. In the report of the building com- 
mittee of that institution for 1850 the following statement occurs: 

Mr. Downing, the well-known writer on rural architecture, at the request of 
the President, is now preparing a plan for converting the whole Mall^ including 
the Smithsonian grounds, into an extended landscape garden, to be traversed in 
different directions by graveled walks and carriage drives and planted with 
specimens, properly labeled, of all the varieties of trees and shrubs which will 
flourish in this climate. 

This admirable plan, apparently from lack of financial support 
from Congress, was never systematically prosecut/ed, and the plant- 
ings at first made were so neglected that the nurse trees crowded out 
and killed most of the valuable sorts, and even the nurse trees them- 
selves are now l)ei ng rapidly broken down and destroyed by storms, 
disease, and decay. When the grounds of the Department of Agri- 
cultui'e were laid out in 1868, Mr. William Saunders, then, as now, 
Horticulturist of the Department, established a small arboretum 
commensurate with the size of the grounds. An arboretum in this 
climate, however, requires an area of several hundred acres. The time 
has come when the economic needs of the Department and the education 
and pleasure of the people demand a rich collection of trees planted 
so as to secure the best effects of landscape art, furnishing complete 
material for the investigations of the Department of Agriculture, and 
so managed as to be a perennial means of botanical education. We 
are now engaged in introducing useful trees from all parts of the 
world, such as those producing fruits, dyes, nuts, oils, and tans, those 
useful for ornamental purposes, and especially those i^romising shade,, 
shelter, and fuel in the arid region. At the present time we have no 
central place in which to plant and maintain a series of these trees 
for study and propagation. The importations must be sent out as 
fast as they are received, without an opportunity for our investigators; 
to make any observations on their behavior under cultivation, and, in 
the case of small and valuable importations, subjecting the whole 
stock to the possibility of total loss. In view of thesis conditions, I 
vish to bring to the attention of Congress the importance of placing 
•t be disposal of this Department an area of suitable size and situa- 

.. 'v I comprehensive arboretum. In order to give a specific basis 
oi* owiiriiderat^'V' ' his project, I suggest that the area known as the 
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diicing from the soil directly; that about three-fourths of our exports 
to foreign countries come from the soil, and that the $600,000,000 
balance of trade coming to the United States during each of the last 
two fiscal years have been, to a great extent, the price of farm prod- 
ucts, it is somewhat remarkable that so very little attention is given 
to the education of half the people of the nation and their prepara- 
tion for their future life work. 

The beautiful valleys of the mountain and Pacific-coast States are 
being injured to a considerable extent by the injudicious use of irri- 
gating waters. The pasture lands of the public domain west of the 
Missouri River are being rapidly destroyed by injudicious grazing. 
The wheat-growing area of the (country, where crops are grown con- 
tinuously, are refusing to yield as they did when first brought under 
cultivation ; and from the Dakotas to the Pacific we find systems of 
fallowing in operation and crops of wheat being taken once in two 
years, indicating the rapid destruction of the plant food in the soil. 

SCIENTIFIC TRAINING IN THE DEPARTMENT. 

The people cry aloud to this Department for help. We have gone 
i-epeatedly but in vain to the Civil Service Commission and had 
them advertise throughout the country for soil physicists in order that 
we might cooperate with the i)eople regarding the deterioration of 
their soils. All the older sections of the United States have injured 
their soils by injudicious management. A knowledge of plants — 
their life history, the diseases to which they are subject, their rela- 
tions to the soil, the climate, and food necessary to their best devel- 
opment — is so scarce among us that plant physiologists and patholo- 
gists can not l3e found by advertising for them. 

Animal husbandry is very little understood, and in most of the edu- 
cational institutions of the country sufficient instruction is not being 
given to have it better understood, yet from this source we make our 
most profitable sales to foreign countries. The Biological Survey and 
other Divisions have also to train the men to do their work. When 
the Department requires the assistance of men educated along these 
lines it is necessary to educate them in its own scientific Divisions, 
under the direction of its own scientists. When it has trained such 
men until they become expert and stand at the head of their special- 
ties in the United States (and in many cases in the Avorld), then 
wealthy institutions take them away by offering higher salaries, inter- 
fering with the work of the Department, along the lines mentioned, 
which is so necessary to the producers of the United States. 

REGISTER OF GRADUATES OF LAND-(]iRANT COLLEGES. 

To meet some of these difficulties and avoid in future their fre- 
quent nnnirrence, I have arranged with the Civil Ser\ace Commission 
to make a registe* of the graduates of the land-grant colleges of the 
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United States (those endowed by Congress to educate the young 
farmers of the country). From this registration the scientific Divi- 
sions of the Department select young men who will assist the Division 
scientists in their work, and have opportunities for post-graduate 
study and for better preparing themselves along the lines of applied 
science, whereby the producer is helped by the scholar. We pay 
these young men no more than we pay a laborer, and much of the 
work they will perform in the Divisions could be performed by skilled 
laborers. 

Slight inquiiy into education along the lines of agricultural science 
will show that there is no university in the land where the graduate 
of an agricultural college who has been studying along the lines 
indicated can take post-graduate work. The scientific Divisions of 
the Department of Agriculture come nearer furnishing the necessary 
facilities than can be found elsewhere. If two or three young men 
come to each of our scientific Divisions and study along the lines of 
the application of science to production in the field, the stable, and 
the farm factory, the Department will in a few years have a force 
from which it can not only fill vacancies when wealthy institutions 
take away trained men, but be able to supply the agricultural col- 
leges, experiment stations, and other scientific institutions in the land 
with men of superior scientific attainments in these branches. 

EFFORTS OF THE DEPARTMENT TO MEET THE DEMANDS FOR HELP. 

By this new departure the Department is merely arranging to meet 
the imperative demands of the producers of the country for help to 
solve the problems that are beyond their education and their means. 
The Cdngress of the United States, in providing for the endowment 
of agricultural colleges and experiment stations, did more for the agri- 
culture of the country than has beeii done by governmental agency 
for the people of any other nation. Congress could not endow these 
institutions with teachers trained in the applied sciences relating 'to 
the farm, but Congress has built up the Department of Agriculture 
and encouraged the development of the foremost s(?ientists known in 
their several specialties. The step we have taken toward bringing 
the brightest students of the agricultural colleges to x>rose(mte their 
studies under the supervision of scientists in this Department is one 
step necessary to complete the educational system. 

Something no doubt remains to be done at tlu^ other end of the 
educational line. The education of the young farmer in the district 
and high schools should be such as to help him toward the agricul- 
tural college. The other educational institutions of the country have 
done their work well, but so abundantly that the college graduate 
upon leaving college is not sure of employment that will give the 
salary of a brakeman on the railroad. Only a very few of those who 
upon leaving college must earn their livelihood through their literary 
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education are sure of incomes equal to that of a locomotive engineer. 
The great unexplored field for the educator is along agricultural 
lines. Half the people of the United States are interested in it. The 
prosperity of our country as a nation among nations depends upon it. 
I hope to have the approval of Congress in this effort to provide 
for the higher education of the graduates of the agricultural colleges 
by appropriations sufficiently considerate to justify the very moderate 
expense that will be entailed. 

AGRICULTURAL TEACHING IN THE COMMON SCHOOLS. 

In my last Annual Report, I referred to the growing interest 
in elementary instruction in the sciences that relate to agriculture, 
and mentioned the special appropriation of $25,000 made by the State 
of New York to be used in aiding the introduction of nature teaching 
into the common schools and the carrying on of simple agricultural 
experiments in different parts of the State under the supervision of 
the college of agriculture of Cornell University. Encouraging prog- 
ress has been made during the year in this movement. The work at 
Cornell has been materially extended, and colleges in other States are 
affording opportunities for teachers in the common schools to receive 
such special instruction as will fit them to give elementary courses in 
nature study. In Missouri a recently enacted law calls for instruction 
in agriculture and horticultui'e in the common schools, and during 
the past summer a considerable number of Missouri school superin- 
tendents and teachers sjient some time in attending lectures and 
formulating elementary courses of instruction in these studies. 

CONCLUSION. 

The Department, through its Bureaus, Divisions, and Offices, is 
getting into more immediate contact- with all classes of producers 
throughout the country. More extensive cooperation is being entered 
into between the Department and the experiment stations of the sev- 
eral States. Especial attention is being given to the reclamation of 
soils that have been reduced in fertility by injudicious manage- 
ment. Production from the soil in all parts of the United States 
is being diversified by importations from foreign countries. The 
scientist and the cultivator are working together for greater national 
prosperity through more economic production. The farmers of the 
country are having their knowledge increased through the publica- 
tions of the Department and the experiment stations, and the future 
tillers of the soil are being better educated in the agricultural colleges 
as teachers are developed who more thoroughly understand the appli- 
cation of science to practical agriculture. The field of operations for 
the future activity of the farmer is from the Arctic Circle to the 
Equator. New problems, requiring scientific investigation and entii'ely 



beyond the ability of localities or private individuals to solve, 
are presented from both extremes. The especial attention of the 
Department in the future will be given to the production, under 
United States jurisdiction, of products of the soil that now come from 
foreign countries, keeping steadily in view the object for which the 
Department was organized — the help of the producer who is strug- 
gling with nature. 

Respectfully submitted. 

James Wilson, 

Secretary. 

Washington, 1). C, November ^1, 1890. 



BEPOBT OF THE ASSISTANT SECBETAB7 UPOH THE PUBCHASE 

AND DISTBIBUnOH OF SEEDS. 



U. S. Department of Agriculture, 

Office of the Assistant Secretary, 

Washingtoii, D. C, October 10, 1899, 

Sir: I have the honor to submit herewith the report regarding the 
distribution of seeds for the year ending June 30, 1899. A recapitu- 
lation shows that of the $130,000 appropriated by Congress for the 
''purchase and distribution of valuable seeds," etc., there was 
expended, under contract — 

For the purchase of seeds for distribution through Members of Congress . $70, 978. 36 
For rare and valuable foreign seeds distributed by the Section of Seed 

and Plant Introduction of the Division of Botany 18, 320. 92 

For sugar-beet seed purchased and distributed by Dr. Wiley 2, 366. 00 

For seeds and bulbs purchased by Mr. William Saunders and distrib- 
uted by Members of Congress 3, 400. 00 

For foreign seeds, etc. , distributed through the Division of Botany. . . 1 , 980. 00 
For special purchases of seeds distributed by Captain Whittleton under 

the immediate supervision of the Assistant Secretary 3, 000. 00 

Total.. .- 99,823.43 

For salaries of employees connected with the seed distribution ... 25, 912. 98 

For miscellaneous supplies in connection with the seed distribution. . . 221. 85 

Grandtotal- 125,958.26 

* 

Balance on hand June 30, 1899 4, 041 . 74 

There are yet outstanding a few vouchers which will reduce the 
amount unexpended to some extent. 

According to the contract made with the New York Market Garden- 
ers' Association, to whom the contract was awarded, the seeds pur- 
chased for general distribution through Members of Congress were 
put up and sent out from the city of Washington instead of from the 
city in which the business of the contractor was located, as was 
the case last year. This was found to be a much better arrangement, 

and resulted in a more satisfactory distribution of the seeds. 

3 



4 DEPARTMENTAL REPORTS. 

CONGRESSIONAL DISTRIBUTION. 

The Congressional distribution of seeds has been so fully covered in 
the special report of the chief of the Seed Division, Capt. R. J. 
Whittleton, that I append it here in full, as follows: 

IJ. S. Department of Agriculture, 

Seed Division, 
Washington, D, C, Augustus, 1899. 

Sir: In compliance with circular letter dated June 27, 1899, I have 
the honor to submit the report of the seed distribution and the work 
of the Seed Division in connection therewith for the fiscal year ending 
June 30, 1899. 

The records of this Division show^ the aggregate of all seeds dis- 
tributed by the contractor (the New York Market Gardenei*s' Asso- 
ciation) to have been 14,238,168 packets, which were allotted and dis- 
tributed as follows: 

To Senators, Members, and Delegates in Congress, 12,999,159 packets of vege- 
table, flower, and field seeds. 

To correspondents of the Division of Statistics, 727,585 packets of vegetable, 
flower, and field seeds. 

To the United States Weather Bureau, 69,685 packets of vegetable seeds. 

To masters of granges, 205,000 packets of vegetable and flower seeds. 

To miscellaneous, 288,739 packets of vegetable, flower, and field seeds. 

The cost to the Department of the 14,238,168 packets of seeds dis- 
tributed was $70,978.36, as per contract awarded. 

In addition to the above contract list, there was expended for vari- 
ous kinds of seeds, which were distributed miscellaneously by the 
Seed Division during the fiscal year, the sum of $4,358.36. These 
seeds were sent to such localities as were best adapted for their cul- 
ture, and at proper time for planting. Among the varieties distributed 
were wheat, oats, buckwheat, field corn, velvet beans, cotton, grasses, 
turnip, and vegetable seeds, of which a record has been kept in this 
Division showing where, when, and to whom the same have been sent. 

Referring again to that part of the distribution which had been con- 
tracted for with the New York Market Gardeners' Association, I have 
to say that the work was begun about January 1, 1899, or soon there- 
after, and ended on or about May 9. 

Mr. A. C. Nellis, acting in the capacity of manager for the contract- 
ing association, being himself a member of the firm, had charge of the 
distribution in so far as the said firm was obligated by contract. Mr. 
Nellis was much of the time greatly handicapped in the work of dis- 
tribution by delays of large shipments of seeds while in transit to this 
jit; causing '"aste of mi^^^^^ valuable time. In some cases the varie- 
'-n.^ -liinied it *^^ co^^^" 'A. '«^ ^e^^ ^ot p'*'^'*" rable and substitutes 
i0Tno' - ,iir»» - -. .-1,- .^ii .. -ipT ^^'^ 'ir^ i.ed new 
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• ■• - ... . . . h' --^n tract. I deem it due 

- . • . ^A- /pi ec-u/ 1 lon of his indefatigable 

- o • t^'\i .... department in all that pertained 

'^^ ' »ir. Nellis's ability, coupled with 

ut - 'ideations '^^ ^^^r. Janif^s Morison, 

^" is .. . ., »n.nu/^* ,, m^o/^io j^ent, is 
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mainly due whatever was <*i*editable to the Department in the last seed 
distribution. Such delay as occurred must in no case be charged 
either to this Division or to the contractor. 

Some delaj^ was occasioned by the work of testing the percentage of 
germination in the seed laboratory. From this cause not only was the 
contractor prevented from going forward in his work, but in some 
cases the delay in testing the seed made it impossible to get parts of 
the Congressional quotas to their destinations in time for planting. 
It would seem, therefore, most desirable that arrangements should be 
made precluding the possibility of such delay in future. 

The enormous amount of seed which makes up the Congressional 
distribution list can not be considered other than a commercial list. 
To formulate this and send out the seeds in ample time for planting 
is but a plain business proposition, and is enjoined by the highest 
law-making power in the land. 

The law with reference to the Congressional seed distribution makes 
it mandatory on the Secretary of Agriculture to have these seeds readj^ 
for distribution by the tenth of January, or soon thereafter, and this 
date is none too early for many of the Southern States. 

Two things are both essential and important in this distribution, 
namely: First, to procure as many good standard seeds as possible for 
the amount of money expended ; second, to send them out in ample 
time for planting. 

As regards the quality of the seeds sent out in the last distribution, 
I am pleased to be able to state that many reports have already come 
to the Seed Division, of which nearly all are highly favorable. 
Respectfully, 

R. J. Whittleton, 
Chief of the Seed Division. 

Hon. J. H. Brigham, 

Assistan t Secretary . 

INTRODUCTION AND DISTRIBUTION OF FOREIGN SEEDS. 

The following notes on the introduction and distribution of rare and 
valuable foreign seeds and plants by the Section of Seed and Plant 
Introduction of the Division of Botany are furnished by the special 
agent in charge of that section, Mr. O. F. Cook: 

The distribution and testing of seeds' secured in Russia and Central 
Asia by Prof. N. E. Hansen, as explained in last year's report, have 
been continued, and the value of some of these introductions has 
already become apparent. Twelve tons of seed of a hardy strain of 
Bromus inermis enabled experiments to be made in numerous locali- 
ties in the Northwest, and reports therefrom indicate that this species 
is likely to become the most valuable and widely cultivated grass in 
the subarid region. Requests for seed continue to be received in 
large numbei-s, and it has been necessary to import additional quanti- 
ties from Europe. 

The alfalfa seed procured by Professor Hansen in Turkestan has also 
given satisfactory results, being distinctly more resistant to cold as 
well as to drought than tlie variety previously known in the United 
States. This will make possible a considerable extension of the cul- 
tivation of this valuable crop. 
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The winter muskmelons from Turkestan have proved not to b^ 
suited to the cooler and more humid East, but are well adapted for 
cultivation under irrigation in the arid Southwest, and an additional 
amount of seed of one variety is being grown for the Department 
ih Utah in order to permit a .more extensive distribution. A fine 
specimen of this stock was received from Utah late in January, 1808. 
Such a melon would undoubtedly prove a popular novelty in the fruit 
market. 

During the fiscal year 1898-99 four agricultural explorers have 
visited foreign countries for the Section of Seed and Plant Introduc- 
tion. Hardy cereals and forage plants were secured in European 
Russia by Mr. M. A. Carleton. Japan was visited by Dr. S. A. Knapp, 
of Louisiana, for the purpose of obtaining a variety of rice which 
should be superior in milling qualities to those now grown in the 
South. Ten tons of seed of the finest Japanese variety from the 
Island of Kiushiu were imported and distributed in the Southern 
States, particularly Louisiana. 

Mr. Walter T. Swingle investigated numerous agricultural indus- 
tries in Germany, France, Italy, North Africa, Greece, and Tui'key. 
Many leguminous and other forage plants, including the carob tree, a 
spineless cactus, and a new vetch, also cereals from North Africa and 
Hungary, were obtained, besides a series of superior French vegetables, 
including many not now grown in this country, and numerous vari- 
eties of the European grape, grafted on resistant American stocks. 
Mr. Swingle also sent home a series of varieties of caprifigs, as well as 
the fig insect (Blastophaga) which, under the care of the Division of 
Entomology, is rapidly multiplying in California, thus rendering 
probable the establishment of an extensive Smyrna fig industry. 

Arrangements have been made for introducing superior varieties of 
date palms from Algeria. These are to be propagated at the Arizona 
experiment station. Later they may be distributed throughout the 
arid, alkaline regions of Southern Arizona and California, where this 
useful tree has been found to thrive. 

Mr. David G. Fairchild, formerly in charge of the Section of Plant 
Introduction, was detailed in November last to accompany Hon. 
Barbour Lathrop, of Chicago, on an expedition to South America, 
where he found much of interest and probable importance, particu- 
larly for the South and Southwest. 

In all, over two thousand different species and varieties of economic 
jlants have been received during the year. In most cases, however, 
he quantities secured were sufficient only for tests to be made by the 
various State experiment stations and by a few private specialists. 
~^h^ ^* 'iits are, of course, not yel ^^nown, but pome very favorable 
'>7 v'e already been rece '♦'^ ''oa««isti. ^he distribution of 

^ - Ai/v isive series of miscpi - ..m -^^ ' ants, an issue of 

^iji ed lists or inventories j '^^ aov.v.^ssary. These lists 
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Department, Dr. II. W. AViley, by whom this seed was purchased, 
mainly from the fund for the investigation of the domestic sugar pro- 
duction. The distribution was directed by the Chemist, but was 
actually carried out through the Section of Seed and Plant Introduc- 
tion of the Division of Botany. 

The amounts and cost of sugar-beet seed purchased and distributed 
in 1898 are as follows: 

Five metric tons '' Zehringen " beet seed from Adolph Strandes, Zehr- 

ingen, Germany, at $160 _ $800. 00 

Freight from New York to Washington, D. C 34. 65 

Consular invoice 2. 50 

Three metric tons Knauer's ''Mangold Elite" beet seed, through H. 

Cordes. Lagrande, Oreg 501. 00 

Freight from New York _ 31.20 

Five metric tons Dippe's ** Kleinwanzlebener Elite " beet seed, through 

August Rolker & Sons, 52 Dey street. New York, agents, at $195 975. 00 

(Freight prepaid. ) 
Five metric tons " White Improved Vilmorin '' beet seed, through Willett 

& Gray, 91 Wall street. New York, agents, at $176.40 882. 00 

( Freight prepaid. ) 

Total 3,226.35 

The weight of seed purchased and donated by varieties was as fol- 
lows : 

Pounds. 

White Improved Vilmorin. 11, 025 

Knauer's Mangold Elite 6, 615 

Dippe's Kleinwanzlebener Elite _ 11, 025 

Strandes Zehringen . _ _ 11, 025 



Total purchased 39, 690 

Biendorf EHte Kleinwanzlebener 2, 420 



Total weight of seed distributed 42, 1 10 

The Biendorf seed was grown by Carl Braune, Biendorf, Germany, 
and was presented to the Department by Hoff Brothers, Chicago. 

Nearly one-half of this seed was distributed among twenty-nine of 
the State experiment stations and the remainder to individuals and 
associations, either at the request of Members of Congress or on direct 
application. 

The beet-sugar industry is already so well established in California 
that but few applications for seed were received from that State. The 
largest quantities of seed were sent to the States of Colorado, Illinois, 
Indiana, Iowa, New York, North Carolina, North Dakota, Ohio, Penn- 
sylvania, West Virginia, and Wisconsin. Appai'ently the best results 
from the experiments are obtained through the distribution of the 
seed by the stations and by the associations formed for the purpose. 
In general, the seed sent to individuals on direct application to the 
Department does not yield very satisfactory results. This is due to 
lack of comi)etent supervision of the experiments. 
Respectfully, 

J. 11. Brigham, 

Ass istant Seer eta ry . 
Hon. James Wilson, Secretary. 
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ir. s. i>epartment of agriculture, 

Weather Bureau, 
Washington^ D. (7., August 28^ 1899. 

SIR: 1 have the honor to submit a report of the operations of the 
Weather Bureau during the fiscal year that ended June 30, 1899. 
Respectfully, 

Willis L. Moore, 

Chief of Bureau, 
Hon. James Wilson, Serretary. 



WORK OP THE TEAR. 

FORECASTS. 

Timely and important warnings of severe storms, hurricanes, cold 
waves, and frost were issued on a number of occasions. The closing 
months of 1898 were especially stormy on the Great Lakes and the 
New England coast. Probably the most severe storm within the 
memory of the living swept along the Massachusetts coast on Novem- 
ber 20-27, entailing a loss of at least 200 lives and many vessels. This 
appalling loss of life was largely due to the sailing of one vessel, the 
Portland, with a passenger list of probably 150 souls. The captain 
of the Portland left Boston Harbor at the regular time for sailing 
(6 p. m.), although storm signals had been flying since 11 a. m. and 
marine interests had teen completely notified of the coining storm, 
"^rhe disasters of this storm will not soon be forgotten, yet what might 
have been the record of death and destruction if the harboi's of the 
New England coast had not been filled with hundreds of craft which 
had sought a safe anchorage on the advices of tlui Weather Bureau. 

The extension of the usual time limits of the night foi*e(iast from 
thirty-six to forty-eight hours marked an important change in the fore- 
cast work of the Bureau. Persons who receive the forecasts through 
the morning newspaper frequently wish to know the weather condi- 
tions to l)e exi>ect^d on the coming day. Although attempts to extend 
the time covered by the forecasts had been made heretofore they 
were not successful. In the full belief that, as a result of the special 
study of the problem of forecasting made during the past two years, 
such an extension was not only practicable but very greatly desired, 
forecast officials were directed that beginning March 1, 1899, the 
period covered by the night forecasts should be increased to forty- 
eight houi-s. The success already attained has fully justified the 
issuance of the order. 

SKVEKK STORMS. 

The cmly hurricane in tlie West Indies during the season of 
1898 followed closely the establishnu^nt of stations in that region. 

9 
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At 12.40 p. m. September 10, the United States AVeather Bureau 
observer at Bridgetown, Barbados, cabled a special report which 
showed the presence of a cyclonic disturbance southeast of the 
Windward Islands. Hurricane warnings were immediately cabled to 
Weather Bureau stations in the Lesser Antilles, and the officials in 
charge were instructed to give the widest possible distribution of the 
warnings in their respective districts. In the meantime, and imme- 
diately following the dispatch of his special message, the Weather 
Bureau observer at Bridgetown warned all local interests of the 
approach of the hurricane. The storm reached the island of Barba- 
dos the night of September 10, and the islands of St. Vincent and St. 
Lucia the morning of September 11. At Barbados 83 persons were 
killed, 150 injured, and property to the estimated value of $2,500,000 
was destroyed. The following are among comments made by the 
press in connection with this storm and tlie warnings issued by the 
Weather Bureau in advance of its arrival : 

[From tho Barbados Advocate, September 17, 1898. ] 

Saturday morning was dark and lowering, and the indications of approaching 
had weather were strong. At noon Mr. McDonough , of the United States Weather 
Bnreau, notified the pubHc that a hurricane was fast approaching Barbados. At 
6 p. m. the clouds gathered densely in the northeast and the wind commenced to 
blow freshly from that point. The rain fell heavily, and the clouds continued 
to gather in dark, ever-wheeling columns, the higher banks forming scuds flying 
rapidly to various points. At 7 p. m. the barometer had fallen to 29.66, and the 
wind had increased in force and violence until a strong gale was blowing. At 9 
p. m. the wind was blowing with hurricane force. 

Fiercer and more destructive hurricanes may have visited the West Indies in 
years past, but taking into consideration the general condition of her industry 
and its gloomy prosi)ects never has a more appalling calamity fallen on this island 
since it first rose out of these western seas tnan the fearful hurricane which rav- 
aged it from shore to shore on Saturday night last. 

[From an editorial in the New Orleans Times-Democrat, September 24, 1898.] 

We were able to test this new service in the recent huiTicane of September 10 
and 11. The storm which prevailed then was first noticed in an inchoate condi- 
tion near Barbados on September 10. All the other West Indian islands were 
notified from Washington, and it was in consequence of that notice that the 
Spanish vessels at San Juan de Porto Rico, which were to have sailed for Spain 
on that day, delayed doing so, escaping the storm and saving, in all probability, 
many lives by their delay. Every seaport that could be reached by telegraph was 
notified; the vessels remained in harbor, and the hurricane, a very severe one, 
swept through the Caribbean and the Gulf of Mexico without injuring a single 
vessel. So much for our new weather stations. There was some loss of life in 
^he interior of the islands, where the warning could not reach in time, but this 
/as infinitesimal compared with the damage that nright have been done and 
should have been done had the approach of the storm not been known one or two 
J«»ys beforehand. 

''he hurricane was very severe over the smaller Antilles and wasted most of 

;. orce before it reached Cuba. All we caught of it was a violent rain storm. 

-iut although it was not as widespread as some other Gulf hurricanes, it was as 

**^'^re in its ir*'^'^«-'^v " '^^^ *t did rar-*. By the warning given by our weather 

>e p ^'*'' > ^ndr*^' mes the coe^ '^^ the ser\'ice was saved. 
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improvement that would scarcely have been made, certainly not made for years, 
if the safety of Sampson's and Watson's fleets and Shatter s army hail not 
demanded the establishment of additional weather stations in the West Indies. 

[From the Daily Gleaner, Kingston, Jamaica, September Irt, lKft8. j 

Among the most notable features attending the hurricane was the ;K-tion of 
the United States weather station at Half Way Tree. This station was only 
established a few weeks ago, under the scheme of the Washington Bureau for 
covering the meteorological observation of the West Indies more effectually than 
heretofore ; and already the new station has mote than justified its existence. 
From the data which, with more or less regularity, have been coming to hand, 
Mr. Stockman on Saturday night cabled hurricane warnings to Barbados, Mar- 
tinique, St. Kitts, and St. Thomas. The message prognosticated a hurricane 
immediately, the central portion of which was south of Barbados : that it was 
moving north-northwesterly and increasing, with northerly winds and rains. 
Every one of these details has been substantiated. Fortunately, as we have seen, 
the warning was not required for the two more northerly of the islands noti- 
fied, the hurricane abating its force somewhere in the region of St. Kitts. The 
Weather Bureau has distinctly shown that it can not only inform j>eople that a 
hurricane has taken place after the damage is done, but can give sufficient 
warning beforehand to prepare masters of vessels for impending danger. 

[From the Galveston and Dallas Daily News, September 25, 1898.] 

The new branch of the United States Weather Bureau recentlv established in 
the West Indies has already shown the wisdom of the Government's action in 
that direction by the excellent warnings given relative to the devt^lopnient and 
progress of the recent destructive hurricane which made its appearance in the 
vicinity of Barbados and moved westward, bringing havoc to several of the 
Lesser Antilles. The United States fleet in those waters was kept fully advised. 

During the last two days of September, 1808, a storm developed in 
the vicinity of Santo Domingo, and moved thence nortlnvestward to 
the South Atlantic coast of the United States, where it raged with 
hurricane violence during October 2. Conservative estimates pla(*e 
the damage caused by this storm in Georgia and Florida at $1, 500,000. 
The value of vessels and cargoes detained by the Weather Bureau 
warnings of Saturday, October 1, was 8380,000, and the crews iiuiii- 
l)ered 50. These were sailing vessels, and would hav(^ doubtless suf- 
fei'ed the fate of those caught at sea. At Savannah the warnings 
prompted active measures for the protection of shipping and iikm- 
chandise, and credit is given the warnings by representatives of busi- 
ness and marine interests for a saving of many thousands of dollars. 
At Charleston vessels and cargoes a alued at nearly *1, 000,000, remained 
in port. 

Two storms of marked intensity caused dangerous gales over tlie 
upper lakes in October, 1898. The more severe of tliese was centered 
over northern Illinois the morning of tlie 25th, and it moved north- 
eastward over lower Michigan during the succeeding twenty-four 
hours. This storm was attended by northerly gales, whicli r(\sulted 
in considerable damage to shipping on Lake Michigan and destroyed 
much property along the shore in Chicago. High winds were fore- 
cast for the upper lakes the morning of the 24th, and the forecast 
for lake Michigan, the morning of the 25th, was as follows: 

. Winds shifting to brisk and high northerly, probably becoiuiiii; djinir^^'rous : 
rain to-night, ix)ssibly turning into snow flumes. 

Vessel mastei-s leaving port during the afternoon and evening of liic 
24th were cautioned that strong northerly winds would he rncountei^Ml 
fartlier down the lake. Some remained in port, while otiiers procoiMhMl 
on their way, intending to seek shelter in some har])<>r on llir west 
shore as soon as the storm should strik<'. 

AGR 1>9 <I 
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In referring to the work of the Weather Biii'eaii during the severe gale 
which visited the Great Lakes from November 9-11, 1898, the Buffalo 
News of November 13, 1898, remarked, editorially, as follows: 

The Government Weather Bureau has again demonstrated in the view of all 
the people of the Lake region its great and growing importance as a factor in the 
commerce and travel of the inland seas. During the past ten days the Great 
Lakes have been swept by a continuation of severe storms, the fury of which but 
few vessels could withstand, although the majority of these vessels are as large, 
stanch, and seaworthy as any of the ocean liners; yet but comparatively few 
casualties occurred, which was due to the timely warnings of the Weather Bureau, 
and it is no exaggeration to say that in this instance alone millions of dollars 
worth of merchandise, hundreds of vessels, and probably many hves have been 
saved by the forecasts. 

One of the most disastrous storms of recent years, briefly referred 
to in the opening paragraph of this report, visited the Middle Atlantic 
and New England coasts November 20-27, 1898. At least 200 lives 
were lost, and fully 100 vessels wrecked along the New England coast, 
and railway traffic was blocked by snow. The morning of the 2()th 
storm signals, for easterly gales, were ordered along the Atlantic 
coast from Eastport to Norfolk, and storm warnings for the lower 
lakes, including a warning of snow and a cold wave. The Bureau of 
Navigation, Navy Department, and the maritime exchanges of New 
York and Philadelphia, were informed of the action taken in notifying 
the marine interests of the impending severe storm of wind and snow. 
In addition to the above advices the following special warning was 
telegraphed to all Weather Bureau offices in New York and New 
England for distribution throughout their respective districts : 

Heavy snow indicated for New York and New England to-night; notify railroad 
and transportation interests. 

At the same hour the Pennsylvania and th«^ i^altimore and Ohio 
Railroad companies were notified as follows: 

A cold wave with heavy snow will i)revail to-night in the Allegheny Mountain 
districts. 

Among many editorial comments made by the daily pi'ess regarding 
this storm, and the action of the Weather liureau in forecasting its 
destructive character, the following is from the Evening Star, Wash- 
ington, D. C, November 30, 1898: 

The fall story of Saturday night's storm may never be told. Its deadly intensity 
is revealed by degrees in the wreckage which floats ashore, and perhaps in a few 
days some approximate estimate of tiie havoc then wrought on the New England 
coast may be approachable. Meanwhile it is clear that at least one great disaster 
marked the gale and that many lives were sacrificed. The steamer Portland went 
to pieces some time Saturday night or Sunday morning, so far out of her course 
as to show that the storm was of resistless strength, and that it was the most 
criminal folly for the captain to put out from pori. *" * * At half past 10 on 
Saturday moniing the Weather Bureau in this city wired to all its observers along 
the New England coast the following order: "Hoist northeast storm signals; east 
to northeast gales, with heavy snow to-night." 

Observers were also directed to warn all railroad and transportation interests of 
the coming of heavy snow throughout New England. The warning about the 
snow was particularly important. Often a ship can go to sea with comparative 
safety in the face of a storm if the air is not clouded, but when the snow is flying- 
landmarks are obscured, lighthouses are useless, and the vessel is left to fate. 

A severe storm for whi(*li ample warnings were given visited the 
lower lakes and the Middle Atlantic and New England coasts Decem- 
ber 4 and 5, 1898. At Cleveland the storm was reported the severest 
of the season. The Weather i^ureau observer at that point reported 
that the warnings were heeded, and that vessels and their cargoes, 
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valued at upward of $800,000 were sheltered in that port. He also 
reported that a disregard of the warnings would have resulted in a 
loss of vessels and lives. On the Atlantic coast many captains 
heeded the storm warnings, and upward of 100 steamers and sailing 
vessels sought refuge at Sandy Hook and Gravesend Bay. At Long 
Branch the wind reached a velocity of 70 miles an hour from the 
east, and heavy seas carried away 100 feet of the iron pier. The sig- 
nals kept many vessels in poi*t at New York and other harbors of the 
North Atlantic coast, and in view of the exceptional severity of the 
storm many casualties were doubtless averted by the general regard 
given to the warnings. 

FROST WARNINGS. 

()n(? of the defined duties of the Weather Bureau is to issue, for 
the benefit of farmers, orchardists, and gardeners, warnings of im- 
pending conditions favorable for the occurrence of damaging frost. 
The success which attended this line of work during the last year 
was very marked. The first important warnings were issued Octobei 
21, 1898, for the Middle and west Gulf States, Tennessee, and western 
Kentucky, and on the morning of October 22, the following special 
bulletin, showing that the warnings had been verified, was telegraphed 
to the yellow fever infected district of the South. 

This morning's reports show frost generally throughout the infected district. 
In Alabama, eastern and northern Mississippi, and northern Louisiana the frosts 
were heavy and killing; in southwestern Mississippi and southern Louisiana 
light frost was reported. At Mobile the minimum temperature was 40'' and at 
New Orleans 46% the lowest previous record for the third decade of October 
Toeing 34" at Mobile and 42° at New Orleans. November 18 is the earliest date on 
which freezing temperature has ever occurred at New Orleans, and November 2 
is the earliest date of freezing temperature at Mobile. 

In central Mississippi and northern Louisiana, and also in northern Alabama 
and northern Georgia freezing weather has occurred in the third decade of Octo- 
ber. The earliest date of heavy frost at Mobile was November 2, 1874-1878. The 
earliest date of heavy frost at New Orleans was November 11, 1877. 

The first heavy frost has occurred as late as December 29 at Mobile, while at 
New Orleans November and December have, in a number of years, failed to show 
the occurrence of heavy frost. The average date of first heavy frost is November 
22 at Mobile, and December 7 at New Orleans. The average minimum tempera- 
tures for the region referred to range from 50^ to 55° during November, with 
occasional periods of freezing temperature. 

The occurrence of light frost Tuesday morning, supplemented by heavier frosts 
and lower temperature this morning, may be considered unfavorable for the fur- 
ther process of the disease. Present conditions indicate frost, and temperature 
40 ,or slightly below, to-night in Alabama, Mississippi, and the interior of Louisi- 
ana. The temperature will probably remain for several days below the seasonal 
average, which is 66° at New Orleans and 65' at Mobile, 

Acting upon the information contained in this bulletin, Edmond 
Souchon, president of the Louisiana board of health, issued the fol- 
lowing proclamation, October 22, 1898: 

Whereas, the Weather Bureau reports frosts occurring all over the State, and 
whereas it is a fact accepted by epidemiologists that no foci of yellow fever can 
be established in any place after frost is shown ; therefore, be it ordained that all 
quarantine restrictions on traffic are hereby removed by the Louisiana State 
board of health, as far as it is concerned. 

Referring to frost warnings issued for the sugar and trucking region 
about Galveston, Tex., during the early part of December, 1898, the 
(Talveston Daily News of December G, 1898, remarked as follows: 

A heavy wiiite frost put in its appearance yesterday morning, just as predicted 
by the IJnited States Weather Bureau . While heavy white frosts occur nearly every 
winter on the mainland, Galveston has an average of one winter in five without 
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frost or freezing, and even with freezing weather heavy white frosts are uncom- 
mon on the island. Everybody looked for and made preparation for this frost, 
because the weather service had said it would occur. The warnings of injurious 
weather conditions made for this section have been so accurate of late years, and 
consequently of so great value to the public, that they have become a great fac- 
tor with the sugar planters and truck growers, who care for their extensive crops 
as the Weather Bureau advises them. One feature which demonstrates their 
marked confidence in the warnings is that they take action to protect their crops 
as the warnings suggest. The different localities have systems in operation for 
the distribution of information. Some localities have distribution hy telephone, 
others by mounted messenger service, and in others the planters distribute the 
information fi'om one to his adjoining neighbor until all are advised. 

There are few regions, if any, where the weather sei'vice can be of ^eater value 
than to this i)art of the country. The large sugar and truck farming interests 
use the warnings to such an extent that it saves them hundreds of thousands of 
dollars annually. 

COLD WAVES. 

Among the most important warnings issued by the Weather Bureau 
are those which give notice to agricultural and commercial interests 
of the approach of periods of abnormally low temperature. W^ai-n- 
ings of this class have been x)articularly successful during the past 
year, and a not unimportant feature of the advices has been esti- 
mates of the probable continuation of injuriously low temperatures. 
In fact, a special effort has been made and will be sustained to afford 
all intei'ests all the information regarding? future weather conditions 
that is warranted by modern methods, appliances and skill in fore- 
casting. The recognized accuracy of the temperature forecasts have 
caused them to be closely watched by various interests, and in the 
commercial centers movements of perishable goods are almost abso- 
lutely controlled by advices received from the Weather Bureau. 

By far the most important cold wave, or series of cold waves, of the 
winter, crossed the country from the North Pacific to the South Atlan- 
tic coasts during the first half of February, 1809, damaging crops and 
fruits in the Southern States to the extent of millions of dollars. Dur- 
ing the first eight days of the month the lowest temperatures on record 
were reported at points in the North Pacific coast States; from the 9th 
to the 12th many places in the Central, Western, and Northwestern 
States reported the coldest weather on i^ecord. During the 13th and 
14th the cold wave overspread the Southern and Eastern States, 
attended on the 13th by the lowest temperature on recoixi from the 
southern Rocky Mountain slope to the South Atlantic coast, by zero 
tempei'ature to the (iulf coast of Alabama, and by a snowstorm of 
unprecedented severity in the Middle Atlantic States. 

The Weather Bureau forecasts and warnings gave ample and timely 
lotice to all interests of the advance of the cold wave, and special 
•eports and newspaper comments gave un([uestionable evidence that 
le warnings prompted protective measures whereby crops, live stock, 
•nd perishable goods and merchandise to the value of hundreds of 
'\ousands of dollars were saved. Along the Middle Atlantic and New 
^ '^r^Hud coasts the character of the storm called for the display of 
,/.uiiA signals, the extreme warnings of the Bureau. 

uiu ' '^^ion taken in connection with this cold wave and 

■"^rous newspaper comments relating thereto, for 

vjt be given here, will be found in the monthly 

^- ir February, 1899. All reports and comments 

act that the work of the Weather Bureau in con- 

1' nil -I -e sr"^»'est cold wave in the history of the South- 

-Lcp ^^ »^ •- ^*'* > ^r**"^"! as the most Piproved methods of 
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disseminating warnings would permit. The amount saved by stock- 
men in the West and Southwest, by truck growers in the Southwest, 
and by fruit growers, gardeners, and orchardists in the Southern 
States, and more especially in Florida, is incalculable. The superin- 
tendent of the Florida East Coast Line reports that the warnings sent 
along his line of road, fifteen hours in advance of the cold wave, 
alone resulted in saving one-half of the vegetable crop, and that the 
value of the crop was estimated at $1,000,000. The exceptionally 
severe character of the storm along the Middle Atlantic and New 
England coasts amply justified the special warnings sent to that section. 

FLOODS. 

The river and flood service did not develop any features of special 
interest during the year on account of the absence of great floods. 
There has been considerable improvement made in many of the river 
gauges, and the service has been extended by the establishment of 
several new special river stations, particularly in the South Atlantic 
States, where the additional stations are being conducted in coopera- 
tion with the United States Geological Survey. 

There were several floods of minor importance during the winter in 
the South Atlantic and East Gulf States, and during the spring in the 
Missouri, Ohio, and lower Mississippi. The warnings issued for these 
floods were remarkably timely and accurate, and a vast amount of 
property was saved thereby. 

During the next two years, if sufficient funds are available for the 
purpose, it is proposed to prepare a comprehensive work on the entire 
navigable water regime, giving a complete history of all river stations, 
elevations above tide water, rate of flow of water, and data for flood 
forecasting. It is desired to include in one publication all matters 
relating to river work, and all persons experienced in river work will 
be invited to contribute to the same. It is also proposed to measure 
the discharge of water at various places along the Ohio River. No 
work of this character has as yet been undertaken, although its 
importance has long been recognized. Data of this character are also 
greatly desired by the United States Geological Survey, and the work 
will be prosecuted in cooperation with that branch of the public 
service. 

Several new special river stations should also be established during 
the coming year, owing to the steadily increasing requirements of the 
navigation interests. 

WEST INDIAN SERVICE. 

In my report for the fiscal year ended June 30, 1898, reference was 
made to the steps that had been taken looking to the organization of 
a storm warning service in the West Indies. The conclusion of the 
war with Spain and the conditions under which the United States 
occupies the islands of Porto Rico and Cuba are now matters of his- 
tory. The storm-warning service, although primarily organized for 
the purpose of warning United States naval vessels of the coming of 
severe storms, has been continued in the interests of commerce and 
agriculture and strengthened wherever possible. At the close of the 
last fiscal year arrangements had been made for the establishment 
of meteorological stations at Kingston, Santiago de Cuba, Santo 
Domingo, St. Thomas, Barbados, Port of Spain, Curasao, and Bar- 
ranquilla, but neither men nor oflfieo equipments had been forwarded. 
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In time of peace the sendiug of men and materials to the various 
islands upon which it was desired to establish and maintain stations 
would have been attended with considerable difficulty and much 
delay. In time of war the difficulties were greatly increased; the 
time at our disposal was limited, the act making appropriation for 
the service not being approved until July 7, 1898, about a week from 
the beginning of the hurricane season. The needful instruments and 
supplies had to be purchased, no surplus of either being on hand. 
By vigorously pushing the work of equipping the stations, both in 
this city and in New York, it was possible, in spite of many hin- 
drances, to start a part}^ for Kingston, Jamaica, on July 22, 1898. This 
party, under the lead of Mr. W. B. Stockman, forecast official, in 
charge of the West India division, arrived at Kingston seven days 
later, but found it impossible, owing to the great number of Cuban 
refugees in the city, to secure office accommodations in the city 
proper. Suitable quarters were obtained in the suburbs, however, 
and an office of observation was established on August 7, 1898. On 
August 9 similar offices were established at Port of Spain, Trinidad; 
Willemstad, Curasao; Santo Domingo, Republic of Santo Domingo; 
and at Santiago de Cuba, and the officials in charge began at once to 
forward weather reports twice daily bj^ cable to the headquarters at 
Kingston. 

Meteorological stations were established at Basseteri^e, St. Kitts, 
and Bridgetown, Barbados, on August 25 and 31, respectively; at 
Colon, United States of Colombia, on September 17 ; Roseau, Dominica, 
and San Juan, Porto Rico, on October 20 and 31, respectively. The 
headquarters of the service were moved from Kingston, Jamaica, to 
Havana, Cuba, on February 1, 1899, and stations were established on 
the last-named island at Cienfuegos and at Puerto Principe on April 
28 and June 24, 1899. The original intention to establish stations at 
St. Thomas and Barranquilla was abandoned, and the station at Colon 
was discontinued April 30, 1899. 

Immediately after the installation of meteorological observatories 
in the West Indies, Mr. Stockman, the official in charge, directed all 
efforts to speedily get into operation a complete and comprehensive 
system for the display of hurricane signals and the broad dissemina- 
tion of information in regard to the approach, expected direction, 
and rate of progression, intensity, etc., of storms and hurricanes. 
Officials in charge of substations were called upon to report local 
conditions attending the approach of hurricanes and directed to cor- 
'''^spond with all United States consuls and consular agents on the 
slands and in the near vicinity of their stations, and endeavor to 
^'^ure their aid in disseminating these warnings to the inhabitants 
• »he several islands and in the Spanish main at points where there 
.--> T() Weather Bureau stations, the cost of transmission to be borne 
^^ fie U^'^*^^ St"*'^*- '-overn^"*^'!*^ At first it was difficult to in tei'est 
^eor ^* nr -^^ *mce they are by nature very con- 

^ .■•• • ^iK,^. .II. ^*>^ige in their accustomed methods 

^^ issue ■ ^ i' »*rs of hurricanes was a most 
" ^Uont^ -^i^^ .^customed to hear of these 

y u- ■ approach. The work was unremit- 

■ / y J ■- '^'- ,1 .---lAuod in the inauguration of a system 

tp, ^ .. . #ughly disseminating storm-warning 

"^^'^ • •• •• ■• - jarts of the several islands, enabling 
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Many expressions of thanks and gratification have been received 
from local government officials and citizens for the inauguration of the 
service in the West Indies, and every effort has been made by those 
in authority to further the work of the Bureau, notably by the gov- 
ernor of Jamaica, who, while in London, jyersonally called upon the 
honorable secretary for the colonies with a view to obtaining the very 
best possible service from the subsidized British cable companies in 
the West Indies. 

Requests have also been received from United States consular offi- 
cials on the islands of Haiti, Martinique, and Guadaloupe for the 
establishment of stations on those islands, and a plan is now under 
consideration to give these officials all information at our disposal, to 
be by them distributed to insular officials, marine interests, and to the 
inhabitants of the several islands. 

The officials of cable companies residing in the various islands 
extended us every courtesy, but at first it was most difficult to obtain 
a proper cable communication between several islands, a number 
of the cable managers declining to receive our reports unless pre- 
paid. This, however, was soon adjusted, but on account of the time 
of closing the cable offices, generally before 6 p. m., and not opening 
them until between 7 a. m. and 8 a. m., it was almost impossible to get 
the reports within a reasonable time. By changing the time of the 
evening observation to 5 p. m., and by personal interviews with the 
manager of the West India and Panama Telegraph Company, fairly 
good service was secured, yet no service could be obtained after about 
7.30 p. m. Upon the jyersonal application of his excellency the gov- 
ernor of Jamaica, the honorable secretary for the colonies wrote the 
directors of the West India and Panama Telegraph Company, calling 
attention to the great detriment the early closing of the cable offices 
in the -West Indies was to the efficient transmission of reports and 
warnings, particularly during seasons of unsettled weather or the 
presence of storm conditions. Upon receipt of this communication 
the cable companies wired their Kingston official to confer with our 
representative and ascertain what action was necessary in order to 
render prompt and efficient service at all times, the result of said 
interview being that the manager and secretary of the West India 
and Panama Telegraph Company wrote the honorable secretary for 
the colonies as follows: 

My directors * ♦ * have instructed our general superintendent that when 
the weather report service is resumed next season, each weather report station 
will be advised in the terms of Mr. Stockman's remarks to keep the office open 
until a closing signal from Kingston is received. They believe that this will meet 
the case and will be satisfactory to the United States Weather Bureau in Jamaica. 

Every courtesy and facility for the proper performance of the duties 
of this service have been accorded our representatives by the several 
governments of the islands where we have concluded to maintain per- 
manent stations. There were but two islands where the local gov- 
ernments imposed obstacles to the installation of our observatories, 
and in these cases we were able to find hospitable locations in adjacent 
territory. But one government refused outright to allow us to place 
our observatory on its territory, and in this case the objection has 
recently l)een withdrawn. 

The health of the men in the West India division has been remark- 
ably good, but four having at any time been incapacitated for duty, 
although almost all have suffered more or less from tropical fevers 
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and tlio (lobilitat ing ofTocls of the climate, yet the continuity of obser- 
vation has been interrupted only at Santiago, due to the illness of the 
observer, and at Barbados, on account of the blowing away of the 
instrnnuMits during the hurricane of September 11 and 12. 

CLIMATK AND CROP SERVICE OF CUBA AND PORTO RICO. 

In tiie latter part of October, 1898, instructions were given to the 
otticial at San Juan, Porto Rico, to establish a climate and crop service 
in that island, and later similar action was taken in Cuba. Sufficient 
instruments and sheltei-s of standard pattern were sent into both 
islands and voluntary stations established as rapidly as the coopera- 
tion of efficient observers could be secured. By the opening of the 
new year the issue of the Weekly Climate and Crop Bulletin had 
begun in Porto Rico, and similar bulletins for Cuba were first issued 
about the middle of May. The illness of the official in charge unfor- 
tunately interrupted the work of the Porto Rico section, which, how- 
ever, was resumed in May and has since continued. Arrangements 
have been completed by which monthly section reports, after the 
standard, for both Porto Rico and Cuba, will be issued hereafter, work 
on the first report, that for May, 1899, for Porto Rico, being well in 
hand. Notwithstanding the serious difficulties which were encountered 
in the prosecution of the climate and crop work in these islands, due 
in a great measure to the fact that the Spanish language is exclusively 
spoken, much has been successfully accomplished, as evidenced by 
the fact' that both sections issued weekly bulletins with regularity 
after the middle of May. 

From the many courteous and complimentary communications that 
have been received and notices published in the newspapers, both on 
tlie islands and in the United States, it is evident that the efforts to 
establish this service have been successful and have met a popular 
need. As the n^sidents of the islands become more conversant with 
the aims and scope ()f the service they will appreciate more fully what 
a great l)enefit it is, l)()tli climatologically and financially. 

( ONVKNTION OF WEATHER BUREAU OFFICIALS. 

A convention of Weather Bureau officials was held at Omaha, Nebr., 
October 13 and 14, 1898. In former conventions the attendance was 
confined mainly to employees engaged on climate and crop work, and, 
naturally, the deliberations of the convention were limited to that 
particular feature of the service. In the Omaha convention the dis- 
cissions centered a wide range of subjects, all of which had an impor- 
ant bearing ui)on the practical work of the Bureau. The exchange 
•t' views and the discuss'^^^ of methods i»»'hilged in were mutually 
adpful and slimulatint' 'he '"^'ivoTitioT. •"»>* attended by eighty- 
wirii»io<^-.f'^s, includii ^ .ios(» i ■ 1^' . -r^lnTifuT-y observers 

^-. ''•' • ' '. -.v v^wt. voiAi^v/i . ji Slc^o weather 

' ' -ii ,/^^.*iS were so pronounced as to leave 

• vu gatherings should not only be held at 
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climate and crop centers, should have the privilege of taking part 
in the proceedings. The results attained were gratifying in the 
extreme. A complete report of all the papers and discussions was 
printed and extensively circulated. 

DISCIPLINE. 

The character of the Weather Bureau service is such as to require 
the maintenance of the strictest discipline. Observei-s, in addition 
to their regular observations taken twice daily at all stations at 
exactly the same time, must be alert to take and forward special 
observations when their instruments show the least premonition of 
storm formation. This is esjyeciall}^ important in the new West 
Indian service. The officials at the central office must be ready to 
receive and chart reports at almost any hour of the day or night, and 
to transmit to threatened districts warnings of marine stonns, cold 
waves, or floods. At each port or other point from which danger 
warnings are distributed or danger signals displayed our representa- 
tive must be held to a strict accountability for the prompt receipt and 
distribution of the information which many times is of th^ utmost 
importance in the saving of life and property. All who are familiar 
with the methods of administration in the Weather Bureau recognize 
the fact that each employee in the service, from the humblest to the 
most important official, is held to a strict accountability for the 
proper performance of duty. 

No employee removed for cause has been reinstated, and no man 
has been removed except for just cause and after a full investigation. 
It may be well to quote from my remarks before the convention of 
Weather Bureau officials, which met in Omaha in October last, as 
follows: 

I wish to speak especially of one matter which I believe is important in main- 
taining a kind, yet thoroughly efficient, disciphne at your stations. I sx)eak of 
this after an extensive exx)erience in charge of several of the large stations of the 
Bureau. Allow no employee to impeach the official or personal integrity of a 
companion , unless the accused man is given full opportunity to answer his accuser. 
Do this and you will find that the harmony and efficiency of your station will be 
greatly improved. I desire to place all officials, both at the central office and 
throughout the ext^jnsive ramifications of the service, in such position that they 
may feel that they can go on with their work without fear that their standing 
may be surreptitiously attacked. I feel that your discipline to-day is of a very 
high standard of excellence. 

I do not wish you to be harsh toward those over whom you exercise authority, 
but I desire that such discipline be api>lied as will encourage the pride of the 
men and exalt the spirit of tne officials and yet maintain completely the authority 
of the official in charge, it is possible to have such discipline, and I believe 
that we have it in the Weather Bureau. 

I would encourage all to be students. I know that most of you are. I know 
that many (myself included) have found the best years of their lives for study 
while in the weather service. The central office has outlined a course of study 
in which we expect every new appointee to become proficient before he can be 
considered eligible for advancement. It is necessary, in writing your reports, 
that you express yourselves in good English ; it is necessary that the local fore- 
cast officials be well versed in physics and mathematics, and it is necessary that 
the section directors be thoroughly conversant with the processes under which 
plant life has its inception and makes its growth. We carefully scrutinize the 
(qualifications of the man, his education, moral character, and the study he has 
made siu(>*e entering the service, before we consider him for advancement. 

Several yeai*s ago the right of the chief of Bureau to inquire into 
the moral character and the personal and social relations of a man 
before selecting him for an important trust was disputed. It was 
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claimed tlmt he had the right only to consider the scientific character 
of his work, and his standing as an official. However, the right to 
make such inquiry was claimed, and the Secretary of Agriculture 
sustained it. Especially in the matter of selecting observers for 
advancement to the grade of section director or local forecast official 
it has been insisted that the official nominated to the Secretary of 
Agriculture for promotion to such important trust shall not onlj'^ have 
the necessary educational qualifications and the executive ability, 
but that his morals, his private character, and his social affiliations 
shall be such as to reflect credit upon the (Tovernment service. A 
rigid adherence to the foregoing regulations during the last few years 
has resulted in giving to the Bureau a personnel of such high char- 
acter as to command the confidence and respect of the many commu- 
nities through which its numerous ramifications extend. 

LOSS OF LIFE AND PROPERTY BY LIGHTNING. 

The collection of statistics of loss of life and property by lightning, 
referred to in a previous report, has been continued. The number of 
deaths b>^ lightning stroke in the calendar year 1898 was 367, and the 
number of injuries 494. The places where the proportion of deaths 
to total population was the greatest were the Upper Missouri Valley 
and portions of the Rocky Mountain region. The proportion of 
deaths by lightning in the United States to the total population is 
about five in a million, which, it may be remarked, is higher than 
the average of most countries. 

Nine hundred and sixty-six barns, sheds, etc., 735 dwellings, stores, 
and office buildings, 95 churches and schools, and 70 other buildings 
were struck and damaged by lightning, the approximate loss being 
about a million and a half dollars. Of the buildings struck, 40 were 
provided with lightning rods, 855 were not, and in 952 cases it could 
not be ascertained whether the building was provided with rods or not. 

Nine hundred and sixty-four head of cattle, 306 horses, 30 mules, 
426 sheep, and 116 hogs were killed by lightning during the calendar 
year above referred to. The total value of the stock reported killed 
was $48,257. 

Lightning has caused great loss of life and property thus far during 
the calendar year 1890. 

METEOROLOGICAL CHART OF THE (;REAT LAKES. 

Ten numbers of the meteorological chart of the Great Lakes were 

*««"ed since the date of last report. The May and June, 1899, issues 

A^iiiained new and valuable material relating to the meteorology and 

n'drography of the Lake region. It is the present intention to pub- 

ish si^^^ ''Id* ''^nal portion?* "^^^ *^^he accumulated meteorological data 

' X as may i -'^ful in t>i** it»'iy -^f problems affect- 
linf'^v IT .f ->af ] -^ .«^ Lakes and 



rvT 



-t 



^^ -• ' ,.ioi_.^ J} uiio investigation 

- * ^^,^ that reports of fog from 

vci Lv at5p<..ided upon to show whether or 

— . I . MI "i^ reported quite frequently in the 

le very little was (observed at land 

•»»'*^'^tion appe^'-F ^o have but little 
»<iT^or>i4iii^ -r *"iiA ii]^-iAi» ^nkes. 



WEATHER BUREAU. 21 

• 

The formation of fog appeal's to be due primarily to changes of air 
and water temperatures, especially those that tend to produce a strong 
contrast between the temperature of the air and the underlying water. 
In confirmation of this belief it may be stated that fog appears most 
frequently on Lake Superior some distance from shore, where the 
water temperatures are low and the difference between air and water 
temperatures is the greatest. This is. especially true of the region 
eastward of Keweenaw Point, where water temperatures as low as 30. 5° 
have been observed during July and August. 

AERIAL OBSERVATIONS. 

At the close of the last fiscal year 17 kite stations were in operation 
and 248 ascensions had been made, in each of which the elevation 
attained exceeded 1,()00 feet. The work was continued nntil about 
the middle of November, 1898, at which time 1,217 ascensions of 
1,000 feet and over had been made. 

The study of the records of temperature, pressure, and humidity 
thus secured was intrusted to Mr. H. C. Frankenfield, forecast official, 
whose first report has been submitted. For the first time in the history 
of meteorology we have facts instead of hypotheses as to the average 
gradient of temperature up to 6,000 or 8,000 feet, free from all inju- 
rious influences, and for so many days and over such a large region 
of country that it has a broad significance; evidently it is the only 
proper gradient to be used in reducing atmospheric pressures or tem- 
peratures, up or down, from any observer's level. Notwithstanding 
the imperfections attending the beginnings of any such entirely novel 
work, these 17 stations, with their 1,217 ascensions in the course of 
six months, have probably added more to our knowleilge of vertical 
gradients of temperature, humidity, and wind, in the daytime of 
summer, in the lower portion of the atmosphere, than the sum total 
of all that was previously known upon the subject. 

INTERNATIONAL CLOUD OBSERVATIONS. 

The report on the cloud observations, which were undertaken by the 
United States in cooperation w4th the International Cloud Committee, 
has been completed, and will be published as Part YI, Anm> il Report, 
Chief of Weather Bureau, 1898-99 (quarto volume). This work was 
begun in May, 1896, with observations at Washington, D. C, and at 
14 secondary cooperating stations quite uniformly distributed to the 
eastward of the Rocky Mountains; the observations were complet-ed 
in June, 1897, and the computation and discussion of the observations 
in June, 1899. 

The report was written by Prof. F. II. Bigelow; it may be briefly 
summarized under four heads: (1) The execution of the scheme pro- 
posed by the international committee for the observations and publi- 
cation of the results in extenso; (2) the application of the theodolite 
and nephoscoi>e observations to the discussion of the cyclonic and anti- 
cj- clonic local circulations over the United States; (3) the construc- 
tion of a standard system of constants, barometric, thermodynamic, 
and hydrodynamic formulae and tables for the reduction of the cIou<l 
observations; (4) the computation of the pressure, temperature, and 
vapor pressure and the auxiliary constants in the four stages of cloud 
formation, viz, the unsaturated, the saturated, the freezing, and the 
frozen stages, the construction of the gradient tables, the formation 
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of auxiliary pressure maps for <laily forecjist work at selected high 
levels, also the computation of the amount of heat required to convert 
an ideal adiabatic atmosphere into the one actually existing, which is 
the product of the sun's absorbed heat. 

The primary object in making concerted observations of cloud 
heights and motions was to determine the direction and velocity of 
the horizontal motions of the^air over the northern hemisphere, or so 
much thereof as could be profitably occupied by existing meteorolog- 
ical services. The analysis of the cloud motions has led to a better 
understanding of the circulation of the air in areas of high and low 
pressure and materially increased our knowledge of the general cir- 
culation. It has also given us a method of constructing weather 
cliarts at various levels above the earth's surface whereby we may 
institute a systematic examination of the pressure and wind systems 
of the various sections of the atmosphere throughout the storm 
region. 

PLATEAU BAROMETRY. 

The reduction of the actual barometric pressures taken at stations 
located on the Rocky Mountain plateau to sea level has always been a 
problem of considerable difficulty. Tlie exact question is to discover 
the relation l)etween the observed surface temperature and the mean 
temperature of the air column which should be substituted for the 
plateau. Professor 13igelow has made a series of studies on this 
subject, and will make a report upon it during the next year. 

CLIMATE AND CROP WORK. 

At the date of last report 42 climate and crop sections were in 
operation. At the i)resent writing there are 44, Cuba and Porto Rico 
having Ix^en added during the year. Improved appliances for print- 
ing the monthly reports of section directors have now been supplied 
in all eases, and for the first time in the history of the weather service 
the monthly and annual meteorological summaries for all centers are 
printed on a uniform plan, and in neat, attractive style. 

Three liundred and twenty-two voluntary meteorological stations 
were established during the year, nearly all of which were equipped 
with standard instruments, including a thermometer shelter. The 
policy of the Bureau has been to improve the instrumental equip- 
ment of existing stations rather than to direct its energies toward 
securing a large number of new stations. 

The publication of the National Climate and Crop Bulletin, Snow 
md Ic(» Bulletin, the monthly and weekly climate and crop bulletins 
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those interested in agriculture, gardening, hygiene, engineering, navi- 
gation, railroad transportation, and the study and teaching of meteor- 
ology. 

(2) The presentation of recent progress in the study of the atmos- 
phere and of tlie ultimate physical causes of the phenomena with 
which we have to deal in forecasting the weather. 

(3) The practical art of forecasting daily weather an 1 monthly or 
seasonal climatic averages. 

(4) The encouragement of the study of meteorology by every 
observer of the Weather Bureau, and by all students in schools, 
colleges, and universities. 

The recognition of meteorology as a ijubject worthy of laborious, 
profound study, not merely from the climatological point of view, 
but especially as a most difficult problem in dynamics, is a matter of 
the highest importance to the future development of the work of the 
Weather Bureau. No matter how perfect our system of stations and 
reports may be, yet the officials of the Weather Bureau will fail to 
derive the full advantage of this unless they keep up with every step 
in the progress of correlated branches of science. It is very much to 
be desired that some system be devised by which special oppor- 
tunities shall be afforded to our best men for advanced study in mete- 
orology and physics. In the absence of any such provision, the Monthly 
Weather Review will seek to respond to their needs. 

There is a steady increase in the number and excellence of the mete- 
orological papers offered for publication in the Monthly Weather 
Review, and if the resources of our printing office would allow it, an 
average of from four to eight pages might be added to each number of 
the Review devoted to strictly technical articles presenting summaries 
or translations of the best recent publications bearing on the laws of 
meteorological phenomena. Such an addition would be highly appre- 
ciated by our own employees and by the professors of physics, mechan- 
ics, and mathematics in our universities and their students, many of 
whom are looking to Ihe professors of meteorology in the Weather 
Bureau to take the lead in this study. 

CALIFORNIA RAINFALL AND ALASKAN TEMPERATURES. 

During the prevalence of severe and greatly prolonged drought in 
California an attempt was made by Prof. W. II. Hammon, then in 
charge of the San Francisco Weather Bureau office, to correlate the 
observed temperatures on Unga Island, Alaska, and the phenomena 
of rainfall in California three months later. Professor Mammon's 
paper, while containing a number of interesting suggestions, was not 
conclusive on any point, nor did it claim, to be. The subject, how- 
ever, was one of very great interest and possibly of practical impor- 
tance to the people of the Pacific slope, and as such was referred to a 
board at the central office, of which Prof. Cleveland Abbe is chairman. 
Professor Abbe, in his preliminary report, states: 

We have undertaken to collate all that is known with reference to monthly 
mean temperatures at stations in Alaska and its neighborhood. This extensive 
work is not yet comi)lete, but is sufficiently advanced to enable me to say that 
the phenomena over California are not necessarily preceded by anything that 
hapx)ens in Alaska. In order to predict what is to happen in California a month, 
or even a week, in advance, we must take a wide surv^ey of the whole atmosphere. 
In order to get a truer compreh^sion of this important subject, we have, there- 
fore, rearranged the maps of normal mean i)ressure and temperature for the 
northern and southern hemispheres, and liave included a study of tjiese in oui 
report upon long-range forecasting. 
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DISTRIBUTION OF DAILY FORECASTS, COLD-WAVE, FROST, STORM, 

RAIN, AND EMERGENCY WARNINGS. 

Little can be said regarding this portion of the work that would 
not be a repetition of statements made in previous reports. The plan 
of distribution followed during the year was the same as in the past, 
and no innovation worthv of note has been introduced. There seems 
to be I'ttle opportunity for improvement, except by extending and 
perfecting tlie present system. 

WEATHER BUREAU BUILDING AT SAULT STE. MARIE, MICH. 

The sum of $3,000 was appropriated by the Fifty-fifth Congress for 
the purpose of erecting a small brick and stone building on the public 
i*eservation at Sault Ste. Marie, Mich., for the use of the Weather 
Bureau. The building was finished on June 20, 1899, and occupied 
by the Bureau on July 1, 1899. It is admirably situated for the pur- 
pose for whi<»li constructed, and especially convenient for vessel mas- 
ters who may wish to learn of the weather conditions existing at any 
of the Weather Bureau stations on the Great Lakes. 
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ir. s. Department of Agriculture, 

Division of Chemistry, 
IVcishuKjfofij D. C, September 1, LSiju. 

Sir: In harmony with the requii*ements of your circular letter of 
June 27 ultimo, I beg to submit the following i*eport of the Division 
of Chemistry for the fiscal year ended June 30, 1890. I also include, 
in accoi-dance with your request, an outline of the work for the cur- 
rent 3^ear and plans for the fiscal year ending June 30, 1901. 
Respectfullv, 

II. W. Wiley, 

Cliem ist. 
Hon. James Wilson, Secref<iry. 



WORK OF THE TEAR. 
NEW LABORATORY BUILDING. 

The work in the laboratory for the past fiscal year was interrupted 
somewhat by the erection of a new laboratory building. The old 
quarters had l>een found to be totally inadequate for the inci-easing 
work of the Division. It was therefore necessary either to seek new 
and more commodious quarters or to tear down the old building and 
erect a new one in its place better suited to the wants of tlie Division. 
The proprietors of the building consented to erect a new struct ui-e 
on plans drawn by an expert in this Division. Accordingly, at the 
beginning of tlie fiscal year, July 1, 1898, the old building was vacated. 
Temporary quarters were found for the force of the Division in various 
localities. The office work was transferred to the attic of the main 
building. Tli rough the courtesy of the authorities of the Columbian 
University the laboratories of that institution were opened for the use 
of the chemists of the Division during the college vacation. As much 
of the material and apparatus as was necessary for the work was trans- 
ferred to the Columbian Univei'sity, and the laboratory work of the 
Division was continued there during the summer. On the opening of 
the college in the latter part of September, it was found necessary to 
vacate the laboratories, but the authorities kindlv turned over for our 
use a room in the basement formerly used for assaying purposes. 
Here temporary desks were provided and the laboratory work was 
continued until the latter part of October, at which period our labor- 
atory work was transferred to the Division of Soils, where facilities 
for carrying on the analytical work were extended by Professor Whit- 
ney until the new buihling was ready for occupation, toward the end 
of Noveml>er, 1898. The laboratories in the new building, however, 
were incomplete, and thus the work was again retarded pending the 
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iitiiuj? up of the rooms and desks. Further, owing to a misapprelien- 
sion in regard to the terms of rental, all work in fitting up the new 
laboratories was suspended during the months of April, May, and 
June. In spite of the inadequate facilities for laboratory work, a 
gi*eat deal was aocoraplished during the fiscal year in the following 
lines . 

COOPERATIVE WORK WITH THE OFFICIAL CHEMISTS OF THE UNITED 

STATES. 

The association known as tlie Association of Official Agricultural 
Chemists has been in existence for about fifteen years. This associa- 
tion is comprised primarily of the chemists of the agricultural experi- 
ment stations and agricultural colleges. It also admits to membership 
all chemists employed in the control of food or drug products by any 
State or municipality. This class of members includes chiefly chemists 
of the State and municipal boards of health and State boards of 
agriculture. The membership of this association is about three hun- 
dred, representing every State and Territory in the Union. The meet- 
ings of this association from the first have been held under the auspices 
of the Department of Agriculture, and its work has thus assumed a 
degree of authority which may be regarded as official. 

The methods of analysis adopted by this association have been 
legalized by the courts in various parts of the country. The Sec- 
retary of Agriculture may be safely regarded as the patron of the 
association, and its work is therefore a part of the official work of the 
Department. 

The Division of Chemistry continued during the fiscal year the 
collaboration with this association in its valuable work, and one of 
the assistant chemists of the Division acted as referee for the associa- 
tion on the subject of phosphoric acid. All official communications 
regarding this important fertilizing material during the year wen^ 
therefore referred- to and acted upon in the Division of Chemistry. 
Cooperative work was also done in connection with all the other 
referees of the association on all the subjects pertaining to agri- 
cultural products, soils, and fertilizers which come within the scope 
of its investigations. 

The Chemist continues to be the secretary of the association, col- 
lects and edits its works, and prepares them for publication as bulletins 
of the Division of Chemistry. The chief work of this kind which 
was accomplished during the past fiscal year was the revision of the 
'entire methods of analysis of the association on all of its subjects. 
Hiis work is one of great magnitude and of the utmost imi)ortance to 
agricultural chemists, not only throughout the United States but the 
^v'r^^ld. The revised edition of the methods of analvsis has been 

« 

...jlished as a re^^^'^t of Bulletin No. 40, and this has been supplied 
o all ajr "^ i'"» 'mical laboratories through the country. This 
^y ^'r --d as authoritj'^ in all parts of the world, and it^s 

.-inted in all the pt-incipal languages of science. 

M. »• -J nis orirani^"' Hfort on the part of the agri- 

' In* A^ "'-^Q. ,. he results of chemical work 

fiv, <xauv:i jther nations to follow the 

*ii - • ^ •• ,v ^. Other countries now have asso- 

ati^^>^ ' -^-^ ])n»'suing similar lines of investiga- 

'»'' - •< ♦^ i< *h<*''*^fore possible at tlie 
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present time to compare with some degree of satisfaction the data 
obtained by agricultural analytical processes in various parts of the 
world. Previous to the formation of the American association such 
a comparison was impracticable. The data of analyses as obtained 
by different methods and processes had varied greatly on the same 
substances. As a result of this, there was a constant contention in 
regard to the character of the work, which tended to throw discredit 
upon it as a whole. Happily these differences have all been removed, 
and the data of agricultural chemical analyses now rest upon a sub- 
stantial foundation and are generally accepted throughout the coun- 
try without question. 

In this country differences which may arise among agricultural 
analysts in various States are often referred to the Division of Chem- 
istry as an arbiter, and the decision of this Division in all such cases 
has been universally accepted without question. 

Since the courts of the country, all the agricultural colleges and 
experiment stations, and all the State and municipal chemists engaged 
in any way in the control of food products have accepted the work 
of the Association of Official Agricultural Chemists as final, it seems 
but proper that it should be recognized in some more emphatic way. 
This, of course, can only be done by act of Congress, either in acknowl- 
edging the association as an official adviser of the Government or in 
recognizing it in some way in the votes of supplies. Inasmuch as 
the association is unique in this respect, that it has neither a treas- 
urer nor a fund, it does not seem necessary to recognize it in the 
appropriation bills, except, possibly, in the manner to be suggested 
further on in regard to stenographic services during its conventions. 

One of the chief causes of discontent in the association heretofore 
has been the delay in issuing the proceedings and the methods of 
analysis. This has been due, almost solely, to lack of control over 
the stenographic and reportorial work. If a stenographer could be 
employed especially for reporting the conventions of the association, 
the proceedings could be promptly prepared for publication. It is 
for this reason that the small item has been inserted in the estimates 
for the fiscal year ending June 30, 1901, for stenographic services in 
connection with this association. 

INVESTIGATION OF SOILS. 

The study of various soils under identical conditions, referred to 
in the last report, has been continued with success, and data are 
rapidly accumulating of high scientific value, in regard to the behavior 
of soils of different constitution under identical conditions. This 
feature of the work has been sufficiently developed in preceding reports, 
and, since no change in the method of investigation has been intro- 
duced, it is not necessary to call further attention to the work at the 
present time, save, perhaps, to say that the assistants in the Division 
have devised more rapid and accurate methods of analysis. This is 
especially true with reference to the determination of potash and 
phosphoric acid. The thousands of analyses rendered necessary by 
these investigations are now dispatched with remarkable rapidity 
and with the highest degree of accuracy. The improvements in the 
methods which have been devised have been published in the chem- 
ical journals for the benefit of agricultural chemists throughout the 
country. 

AGR 99 7 
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INVESTIGATION OF FOODS. 

By far the greater part of the force of the Division during the past 
fiscal year has been employed in the investigation of food products. 
The particular character of foods studied has been the meat products 
preserved by sterilization or otherwise, and known to commerce as 
canned corn beef or canned roast beef. These two classes, however, 
do not comprise all the various kinds of canned meats or preserved 
meats which have been under investigation. Efforts have been made, 
by purchases in the open market, to secure samples of every kind of 
canned or preserved goods offered for sale. While it is hardly prob- 
able that we have succeeded in this, it is certain that by far the 
greater number which have any commercial importance has been 
included in our collection. 

The scope of the investigation has been twofold. In the first place 
the chemical composition and nutritive value of the meats have been 
determined. * This has been secured by the regular chemical analysis, 
as authorized by the Association of Official Agricultural Chemists, 
and with such additions as experience and the exigencies of the work 
have required. The results of these investigations have been to sup- 
ply us with a definite idea of the food value of all the various products 
which have been examined. 

In the second place, careful and systematic research has been made 
for preservatives of all kinds which may have been used in these 
meats. The attitude which the Department of Agriculture should 
take toward preservatives lias been frequently outlined in official 
reports. Since, however, a gieat deal of misunderstanding still exists 
in regard to this matter, it is advisable to restate the position held by 
this Division in regard to this important subject. It is not regarded 
as a wise thing to absolutely prohibit the use of preservatives in 
foods. Since, however, all cliemicals which have the properties of 
preserving foods also have a tendency to interfere with the processes 
of digestion, it is held to be imperative that no food should be offered 
for sale which contains a preservative without having this fact 
plainly stated upon the label of the package. Not only should the 
label state that the food product contains a preservative, but it should 
also give the name of the preservative and the quantity employed. 
In this way the intending purchaser is fully informed in regard to the 
character of the product which he buys. While ^ it has been estab- 
lished that a healthy stomach can, from time to time, receive with 
impunity food containing small quantities of preservatives, it is by 
no means certain that the continued practice of ingesting preserva- 
tives in foods would not ])roduce serious injury. On the other hand, 
it is also quite certain that weak or diseased stomachs may suffer 
temporary or permanent injury from even minute quantities of pre- 
servatives. 

The work of the Division for the year past has been devoted almost 
exclusively to the determination of the character and quantities of 
different preservatives which the food produ(;ts contain. An equally 
important work in regard to determining the effects of these preserva- 
tives on the digestive processes will be outlined under a subsequent 
caption of this report. The results of the work have now been tabu- 
lated and will soon be ready for publication as Part X of Bulletin 
No. 13. 
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INVESTIGATIONS IN THE CULTURE OF SUGAR BEETS AND THE PRO- 
DUCTION OF BEET SUGAR. 

Under your direction, the Division of Chemistry continued during 
the fiscal year ended June 30, 1899, the investigation of the possibili- 
ties of extending the beet-sugar industry in the United States. To 
this end the Chemist was authorized to procure 20 tons of high-grade 
beet seed from different growers in Europe, representing the best 
varieties produced on that continent. These seeds were distributed 
mainly to the agricultural experiment stations of the various States 
interested in beet culture. Considerable quantities of seeds, how- 
ever, were sent in response to miscellaneous requests and through 
Members of the Senate and House of Representatives. 

In all cases, the active cooperation of the Division of Chemistry 
was offered in connection with the analysis of the beets. Data for 
planting, cultivating, and harvesting the beets were furnished to each 
person to whom seed was sent, and also descriptive blanks to be filled 
out at the time of harvesting. Franks were also furnished with 
which samples for analysis could be sent to the? laboratory. 

During the months from September to December, inclusive, a large 
part of the force of the Division, both clerical and chemical, was 
employed in this work. Many thousands of samples were received 
and careful analyses thereof made. 

The results of this work were fruitful in defining with greater 
accuracy the limits of the most successful beet culture within the 
country. The previous work of the Division was corroborated by 
the data obtained, and little by little we are finding out the definite 
areas where beets can be most successfully grown. 

In this connection, it should not be forgotten that the first attempts 
ever made by the Department of Agriculture to form a map showing 
the growth of any particular crop originated in the Division of 
Chemistry.* More than twenty years ago Dr. William McMurtrie, 
former Chemist, published a map showing the probable areas in the 
eastern part of the United States where beets could be grown suc- 
cessfully. This is the first biological map ever published by the ' 
Department. The Division of Chemistry has continued at intervals 
to elaborate this map and make it more accurate by basing it upon 
more scientific data. The history of beet culture in this country has 
been a most emphatic demonstration of the accuracy of the topo- 
graphical work which has been accomplished, and all the successful 
beet-sugar factories in the United States at the present time are 
located directly within the area thus mapped out, or very near it. It 
is certain that no successful beet-sugar factories can be established 
at any great distance from the areas which have been described. 

An encouraging fact in relation to the work which the Division of 
Chemistry has been conducting for so long in this line is that the 
careful beet-sugar makers of the country fully realize the value of 
this work and base their economic operations upon it. 

MISCELLANEOUS WORK. 

In the miscellaneous work of the Division various problems have 
been investigated, and especially the scientific problems underlying 



^Special report No. 28, " Report on the culture of the sugar beet and the man- 
uf actnre of sugar therefrom in France and the United States. " 
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the best methods of the polarization of sugars. This work has been 
conducted largely for the Secretary of the Treasury of the United 
States. 

REVIEW OF WORK OF THE DIVISION FOR THE VARIOUS EXECUTIVE 

DEPARTMENTS. 

As an illustration of the extent to which the cooperation of the 
Division of Chemistry has been sought by the other Departments of 
the Government, there is submitted below a statement showing the 
nature of the cooperation, the names of the Departments soliciting it, 
and the number of samples examined from November 28, 1896, to 
September 15, 1899, a period of nearly three years: 

At the request of Gen. Joseph C. Breckinridge, Inspector-General 
of the United States Army, 46 food samples were analyzed, and the 
results of the analyses transmitted to the Inspector-General. The 
first samjjles were received on November 28, 1896, and the remaining 
portion on December 19, 1896. On January 4, 1897, 14 additional 
samples were received from the Inspector-General, analyzed, and the 
results transmitted to him. 

On April 6, 1897, the Postmaster-General transmitted a sample 
marked "rauchsault," a proprietary article which had been offered 
for shipment through the mails. We were asked by the Postmaster- 
General to determine the character of this material, to see if it was of 
a poisonous, dangerous, or explosive nature, so that the Post-OflBce 
Department could have reliable data for admitting it or for excluding 
it from the mails. We reported as a result of our experiments that 
the material in question contained no poisonous matter, that it was 
not explosive, nor did its constitution show that it was in any way 
unsuited for transmission through the mails. 

On April 6, 1897, we received from the War Department, from 
Maj. Henry G. Sharp, 7 samples of flour, which were supposed to be 
adulterated, with a request that they be examined. The samples, 
which were Indian corn and wheaten flours, were all found to be of 
standard composition and to be free from all adulteration. 

On May 15, 1897, there were transmitted to this Division by the 
Secretary of Agriculture samples of shellac varnish from the Attor- 
ney-General of the United States. These samples were to be used as 
evidence in a suit which was brought against the Secretary of the 
Treasury of the United States to compel him to issue regulations per- 
mitting the free use of alcohol in the arts. It was claimed that in the 
samples of shellac varnish the alcohol used was denaturalized, so 
that it would be impossible to recover it for bibulous purposes. A 
thorough search was made into the subject, and it was proven to the 
satisfaction of the court that it would be perfectly possible to recover 
the alcohol from this varnish in such a state that it could be used 
again in the preparation of beverages. Since the law required that the 
alcohol be perfectly denaturalized before it could be used in the arts, 
it was evident in this case that no mandamus could issue compelling 
the Secretary of the Treasury to issue regulations for an impossible 
pui'pose. Many millions of dollars were involved in this suit, but as 
a result of the work performed in the chemical laboratory further 
prosecutions of this nature were abandoned. 

On June 25, 1897, the United States Commissioner of Internal 
Revenue transmitted a sample of butter, which was supposed to be 
adulterated, with a request that a report be made thereon. The 
examination and report desired wei-e made. 
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On October 27, 1897, samples of concentrated fruit juice were trans- 
mitted to the laboratory by the Secretary of the Treasury for exami- 
nation and report.. The object of this examination was to enable the 
appraisers of the custom-house of New York to determine the rates 
of duty which these concentrated fruit juices should pay. The 
examination and report were made to the entire satisfaction of the 
custom-house officials. 

On August 16, 1897, a letter was received by the Secretary of 
Agriculture from the Secretary of the Treasury, written at the request 
of the minister of The Netherlands, who desired that certain Dutch 
sugars imported into this country, and which had been seized by the 
State food authorities of Ohio as having been adulterated, be exam- 
ined by a chemist of the Department of Agriculture. The suspected 
samples of sugar were transmitted to this laboratory on September 10, 
and were examined in accordance with the request of the Secretary' 
of the Treasury for the minister of The Netherlands. The sugars 
were found to be deeply blued, a process which is uniformly prac- 
ticed by refiners, but were found not to contain any adulterants 
except the excess of bluing material mentioned. 

On November 19, 1897, the Secretary of State addressed a request 
to the Secretary of Agriculture for the examination of certain butters 
shipped from the United States to Martinique and there condemned by 
the French authorities as adulterated. The butters were received by 
the Department on November 30, and consisted of 3 samples, the 
analyses of which were carefully made and the results transmitted to 
the Department of State. A research of this description is of the 
more importance because of the well-known fact that the authorities 
of foreign countries are disposed to apply very rigorously the rules 
regulating the importation of adulterated articles to all materials 
coming from the United States. It is important, therefore, that our 
articles of export be carefully examined and proven to be free of 
adulteration before being sent to foreign ports. Of the 3 sam- 
ples mentioned, one appeared to be what is known as "process 
butter," namely, made from inferior buttei's, remelt^d and washed. 
The second sample was evidently a pure butter, no signs of adultera- 
tion of any kind having been detected. The third sample contained 
an abnormal quantity of water, namely, 18.42 per cent and nearly 7 
per cent of carbohydrates, having the properties of liquid glucose or 
dextrin. The use of sugar other than milk sugar in the making of 
butter appears to be a growing practice, especially for butters which 
are intended for exportation to tropical countries. The above data 
are interesting, therefore, in showing the quality of butter prepared 
for export to tropical regions. 

On December 16, 1897, 4 samples of butter, and on January 5, 1898, 
18 samples of butter were received from the United States Commis- 
sioner of Internal Revenue, with a request that they be examined to 
determine whether or not they contained oleomargarine. The exami- 
nation was duly made and reported. 

On January 13, 1898, the Secretary of Agriculture received 6 sam- 
ples of canceled postage stamps from the Postmaster-General, with 
the request that they be examined "to ascertain whether or not these 
stamps can be washed without destroying their surface and color, be 
reused and escape detection by the officials of the post-office service." 
An elaborate research was made in this direction, and a report was 
duly communicated to the Postmaster-General to the effect that 
"these cancellation marks have resisted every effort to make an 



32 DEPARTMENTAL REPORTS. 

erasure without destroying the color of the stamp. The inks used in 
the cancellation appear to have oil for their basis and to contain two 
coloring matters, namely, lampblack and a blue dye, the latter soluble 
in oil or in a combination of oil and benzine. Both the blue dye and 
the lampblack penetrate the fiber of the paper so deeply that an erasure 
necessitates both a weakening of the color and an abrasion of the 
surface in order to completely remove all traces of the cancellation." 
The Post-Office Department was therefore assured that there was no 
possible danger of the fraudulent reissue of cancelled stamps if the 
cancellation was made with ink prepared after the manner described. 

On January 21, 1808, the State Department transmitted to the 
Secretary of Agriculture a sample of oleomargarine from the United 
States consul at Martinique, with the request that it be examined for 
coloring matters. The sample was found to be colored with one of 
the yellow azo-dyes, commonly used for the purpose. 

On January 22, 1898, 2 samples of ribbon and ink used for type- 
writing machines were transmitted by the Secretary of State, with a 
request that the character of the ink be investigated. It was found 
that the ink was composed of an oil serving as a basis, the coloring 
matters being lampblack and Prussian blue, with a small i)ercentage 
of a sample of blue dye, which gave the reactions of methyl blue. 
Samples of writing were prepared with these inks and were submitte<l 
to the action of various reagents, many of which decolorize gallo- 
tannic inks instantly. The carbon of the ink is practically inde- 
structible by any reagents which will not also destroy the paper, and 
the oil which forms the basis of the ink carries the finely divided car- 
bon so deep into the tissue of the paper, even when the paper is 
glazed, that any attempted erasion necessitates an abrasion of the 
surface of the i)aper which can be readily detected by a lens, if not 
by the naked eye. 

On May 3, 1898, the Secretary of the Interior submitted for exam- 
ination a sample of lemon extract which was supposed to have been 
the cause of the death of an Indian on the Devil's Lake Reservation. 
The examination showed that the extract had been prepared with 
methyl, or wood alcohol, instead of with the ordinary ethyl, or spirit 
alcohol. A few months later two more deaths were caused at Rip- 
ley, W. Va., by drinking lemon extract. These deaths were evidently 
due to the same cause. The use of methyl alcohol in the preparation 
of extracts should never be permitted. 

On July 14, 1898, 3 samples of inks used for cancellation pur- 

*DOses were submitted for examination by the Post-Oflfice Department. 

> ^^as reported that all three of the inks were very similar in compo- 
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data, was furnished to the United States judicial authorities for their 
guidance in the matter. 

On August 3, 1898, the Superintendent of the United States Coast 
and Geodetic Survey transmitted to the Secretary of Agriculture a 
quantity of petroleum for the purpose of having it refined and pre- 
pared for use in the work of his office. A careful search for impuri- 
ties was made and the necessary purifications performed and the 
refined material returned to the Coast Survey Office. 

On August 3, 1898, a sample of saccharin was received from the 
Secretary of the Treasury for the purpose of having it identified for 
the guidance of the officials of the United States custom-house service. 
It was also requested that an opinion be given as to the desirability of 
prohibiting its importation. A careful research was made into Amer- 
ican and foreign literature in regard to the medicinal properties of 
saccharin, and as a result of this inquiry the following recommenda- 
tion was made: 

In view of the prevalence of opinion just reviewed in American medical and 
pharmacentical literature, it would seem both highly unnecessary and discour- 
teous to the interests involved to prohibit the importation of saccharin at this 
time without giving its representatives an opportunity to present their side of the 
case. 

Furthermore, it does not seem probable that the quantity of saccharin and allied 
substances prescribed by physicians and dispensed by pharmacists will greatly 
involve the interests of the producers, refiners, and merchants of sugar. 

It was stated, however, in the report that the use of saccharin and 
similar sweetening agents in the preparation of foods should be 
strictly prohibited. 

On September 27, 1898, a sample of sugar was received from the 
Navy Department, with a request for its examination. The request 
was complied with and the results of the analysis transmitted to the 
Navy Department. 

On December 16, 1898, a sample of ink powder was received from 
the State Department. It was found that this ink was composed of 
an iron tannate compound containing some logwood. Samples of 
writing done with this ink were exposed to the action of sunlight for 
three weeks without exhibiting any signs of fading. The ink was 
undoubtedly as good as the ordinary iron and tannin inks and proba- 
bly somewhat better, on account of the logwood which it contained. 

On January 10, 1899, Januaiy 18, 1899, Januarv 23, 1899, January 26, 
1899, January 30, 1899, February 1, 1899, and February 3, 1899, va- 
rious samples of canned, roast and preserved meats, canned beef, roast 
beef, and refrigerated beef were received from the War Department, 
in all 36 samples, with a request for their complete examination for 
preservatives and as to their nutritive properties. Careful search was 
made in all these samples for preservatives, but in. no case was any 
found. Analyses to determine the nutritive properties of the sam- 
ples showed that they were equal to the ordinary meats furnished in 
the markets. A full report was made on all these points through the 
Secretary of Agriculture to the War Department for the use of the 
commission investigating the conduct of the war with Spain. 

On January 18, 1899, there were received from the Geological Sur- 
vey 3 samples of soils from the forest reservation. The analyses of 
these samples have not yet been completed. 

On February 20, 1899, there was received from the Postmaster- 
General a sample of medicinal tablets for the purpose of determin- 
ing whether or not they should be allowed to be transmitted through 



34 



DEPARTMENTAL REPORTS. 



the mails. A careful examination of these tablets showed that for 
the purpose for which they were intended they were wholly and inten- 
tionally fraudulent. These facts were transmitted to the Post-Office 
Department for its guidance in the matter. 

On March 10, 1891), there was received from the War Department a 
sample of the so-called crystallized egg for the purpose of determin- 
ing its nutritive value as a part of the regular Army ration. The 
report of the investigation was sent to the Commissary-Greneral of 
Subsistence. 

On March 16, 1899, there wei*e received from the United States Fish 
Commission 2 samples of water, which were promptly analyzed and 
the results reported. 

On March 20, 1899, there were received from the War Department 
7 samples of canned meats and fish for the purpose of having their 
nutritive values determined and to ascertain whether or not they con- 
tained preservatives. Also, from March 27 to April 8, inclusive, there 
were received from the War Department 36 additional samples of 
canned meats, fish, etc., for the purpose of determining whether or 
not preservatives had been employed in their preparation and for test- 
ing their nutritive value. The results of these investigations were 
transmitted to the commission investigating the conduct of the 
Ilispano- American war. 

On May 25, 1899, there were received from the State Department 
6 samples of material used in Japan for fertilizing purposes, and sent 
by the United States consul at Nagasaki, Japan. The work on these 
samples has not yet been finiushed. 

On June 19, 1899, there were received from the chairman of the 
Senate Committee on Manufactures 82 food samples to be examined 
for possible adulterations. The results of these examinations will be 
laid before the Senate committee at its next sitting. 

On July 26, 1899, and August 30, 1899, there were received from the 
Post-Office Department 2 machines intended for refrigerating pur- 
pos(^s, with a request that it be determined wliether or not they were 
frauduh^nt, in order that letters relating to them be excluded from the 
mails. A careful study of the apparatus and the chemicals accom- 
panying them showed that the claims made by their manufacturers 
had no justification in fact, and this report was duly transmitted to 
the Post-Oifice Department. 

On September 2, 1899, there were received from the Executive Man- 
sion 2 samples of pipe covering for use in the Executive Mansion 
and the greenhouses adjoining. It was requested that an examina- 
^•')n be made of these samples of covering in order to determine 
-nether or not they were in harmony with the specifications of the 
^''Uler. The result of these examinations has been duly reported. 

^^^ September 8, 1899, there were received from the Attorney-Gen- 
* ^•imDl(\s of "mist," or beer, which it was proposed to offer for 
Han reservations. A request was made for an analy- 
...^,.^,-j, the percentage of ^'cohol and other bodies 
♦«i- »e guida"^*'* of tht *t+orn*^^ 'General. The 



»i* 



I,. 



.} 



.Mir» t.o'' 



\\ 






iO^ 






\\j' viti 



•r>' 



up AC 

fiinp 



1 ooii.juicoioner of 

•ec "*^^ for a com- 

-^- . ^ijixplied with. 

^""^ val Museum 

■uiiie^ '^^preserva- 

iuipleted. 



•\t\t\r% 



DIVISION OF CHEMISTRY. 35 

On September 15, 1899, there was received a request from the Sec- 
retary of the Interior for the examination of 73 samples of mineral 
water from the Hot Springs Reservation of Arkansas. The Secre- 
tary of Agriculture has replied to the Secretary of the Interior 
expressing a willingness to cooperate with him in this matter. 

During the past three years many hundreds of samples of sugars 
have been analyzed for the Treasury Department for the purpose of 
enabling the Secretary of the Treasury to formulate regulations for 
the methods of ascertaining the duties on imported sugars. The 
results of the work performed by the Division of Chemistry have been 
accepted by the Treasury Department in the formulation of its regu- 
lations and by the Board of General Appraisers in New York in 
deciding an appeal from the rates of duty imposed. This collabora- 
tion is still being continued, the chief of the Division of Chemistry 
having been for the past three years, and still being, chairman of a 
committee appointed by the Secretaries of the Treasury and Agricul- 
ture for the purpose of formulating regulations governing the polari- 
zation of imported sugars, and also for the supervision of the labora- 
tories engaged therein. 

Excluding the samples of sugar during the time mentioned, it is 
seen from the above that in all 359 samples of materials have been 
submitted by the various Executive Departments to the Secretary of 
Agriculture, with requests that they be examined in the Division of 
Chemistry. It is evident, therefore, that the various Executive 
Departments regard the Division of Chemistry of the Department of 
Agriculture as holding a certain relation to them in the course of 
work which they have to do touching chemistry in any of its branches. 
It is true that many of the Executive Departments have chemical 
laboratories of their own, and this rendei's more emphatic the recog- 
nition which these Departments give to the Division of Chemistry of 
the Department of Agriculture in matters of public interest in which 
chemistry is concerned. The fact that all the Executive Depart- 
ments apply directly to the Secretary of Agriculture in such matters 
shows that they recognize the primacy of the work done by its Divi- 
sion of Chemistry over all the other chemical work of the Govern- 
ment. This fact is illustrated in such a striking manner by the above 
resume as to be of itself a sufficient reason for recognition in some 
special way of the standing which the Division of Chemistry has 
acquired through its work in the Government service. 

OUTLINE OF PLANS OF WORK FOR THE CURRENT FISCAL TEAR. 

The improved facilities for analytical work referred to in the first 
part of this report will be utilized to the fullest extent in the work 
which is now in progress. Briefly, the character of the work 
conducting during the present fiscal year is as follows: 

INVESTIGATION OF SOILS. 

The investigation of soils in relation to agricultural production 
will be continued on the lines already laid down. Cooperative work 
with the Division of Soils will be carried on in the same connection. 
Arrangements have been made between the chiefs of the Divisions of 
Soils and Chemistry for this work. All the chemical work of the 
Division of Soils will be done in the Division of Chemistry, under the 
immediate direction of the Chemist, in consultation and collaboration 
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with the chief of the Division of Soils. One chemist is ah'eady at 
work in this line, and another will bo added on the 1st of September. 
It is hoped that when the laboratory is completely fitted up a separate 
room for this soil work can be secured. 

SUGAR-BEET INVESTIGATIONS. 

During the months of September, October, and November a large 
part of the force of the laboratory will be again employed in the 
analysis of sugar beets. Seeds were distributed, as indicated in the 
first part of the report, to all parts of the country, in the manner which 
has already been described. Samples of beets for analysis will begin 
to arrive about September 1, and during the three months following 
we expect to receive from 5,000 to 10,000 samples. So large a force as 
will be necessary to keep the work up to date will be assigned to this 
part of the investigation. 

INVESTIGATION OF FOODS. 

The chemical work in connection with the investigation of foods, 
their composition, nutritive properties, and adulteration, will be 
pushed forward as rapidly as possible. New problems are constantly 
arising in this connection, and attempts are mafle to solve them 
without unnecessary delay. 

ANALYSES FOR THE SENATE COMMITTEE ON MANUFACTURES. 

The investigations of the Senate Committee on Manufactures into 
the character and extent of food adulteration are awakening in Con- 
gress a lively interest on this subject, and will probably result in a 
national law regulating commerce in impure or adulterated foods 
between the States and in the Territories. The Division of Chemistry 
for more than fifteen years has pursued these investigations and has 
trained a large corps of ""hemists to be experts in such matters. The 
Senate committee, recognizing the work which has been done, has 
asked you to detail the Chemist of the D'^partment as a scientific 
expert in these investigations, which are still continuing. It is 
expected that by the meeting of Congress, in December, the work of 
this committee will be completed and its report ready for submission. 
The chairman of the Senate Committee on Manufactures has procured 
several hundred samples of food products, purchased in the open mar- 
ket in various localities, and, with your approval and consent, sub- 
mitted them to the Division of Chemistry for analysis. The greater 
part of this work, at this date, has been finished, but I am informed 
that it is the purpose of the chairman of the Senate committee to 
secure many other samples during the months of October and Novem- 
ber for examination. 

The samples of foods which have been purchased are those which 
are most subject to adulteration. Among these may be mentioned 
the various forms of jams, jellies, marmalades, and other prc^served 
fruit products. These bodies are very commonly subject to adultera- 
tion, containing very little of the genuine product of the orchard. 
Many bottled beverages have also been purchased of the cheaper 
grades, with the special purpose of having them examined for dele- 
terious preservatives. Among these articles may be mentioned beers, 
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ales, ginger ales, pops, and similar bodies. Many samples of canned 
soups, meat extracts, and other similar substances have also been 
secured for the purpose not only of determining the methods by which 
they are preserved, but also of ascertaining their nutritive values. 

The Division of Chemistry holds itself in readiness to respond 
promptly to all the demands which the chairman of the Senate Com- 
mittee on Manufactures may make upon it in connection with the 
investigations of this committee of the important subject of food 
adulteration. 

REPRINT OF RECORD OF PREVIOUS INVESTIGATIONS. 

The earlier investigations of tlie Department, published in the first 
parts of Bulletin No. 13, are out of print, but it is the purpose of the 
Division to bring these earlier investigations up to date and to rewrite 
for publication the first eiglit parts of Bulletin 13 as soon as possible. 
This work, however, on account of its magnitude, can not be accom- 
plished rapidly, but it is hoped that one or two parts may be revised 
and made ready for publication during the current year. 

PARIS EXPOSITION. 

The Division of Chemistry proposes, under your direction, to take 
an active part during the current year in the preparation of the agri- 
cultural exhibit for the Piti-is Exposition in 1900. To this Division 
has been assigned the preparation of beverages of all descriptions, 
candies, confections, and sugars, and fertilizers. It is proposed to 
make an examination of each class of bodies prepared for exhibition, 
so that no impure or adulterated articles will be sent over. This will 
entail a considerable degree of analytical work upon the Division 
during the year. 

COOPERATIVE WORK W^ITH THE OFFICIAL CHEMISTS OF THE UNITED 

STATES. 

The cooperative work with the Association of Official Agricultural 
Chemists will be continued during the year. One of the referees and 
one of the associate referees are members of the Division, and coop- 
erative work will be established with all the i*eferees of the association. 
In order that the referees of the association may use the franks of 
the Department in distributing samples for analysis and in conduct- 
ing correspondence on matters relating thereto, they have been 
appointed correspondents of the Department. 

MISCELLANEOUS WORK. 

Miscellaneous work will be continued in the investigations of prob- 
lems which are of interest to agriculture as they may arise, and in 
collaboration with other Divisions and other Departments. 

DETERIORATION OF WHEAT. 

Complaints have reached the Department of the deterioration of 
wheat on the Pacfic coast, especially in regard to its content of glu- 
ten. The Yosemite Flouring Mill, one of the largest on the Pacific 
coast, has addressed a letter to the Division of Chemistry asking for 
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cooperation in ascertaining the cause of this deterioration and the 
methods of restoring the wheat to its former content of gluten. With 
your consent and approval, I have arranged with the agricultural* 
experiment stations of California, Colorado, Missouri, Indiana, Mich- 
igan, Kentucky, and Maryland to experiment with samples of wheat 
of known quality in the different climatic conditions prevailing in 
those States. The samples of wheat used for seed will first be carefully 
analyzed in the Department of Agriculture and then forwarded to the 
agricultural experiment stations named to be planted in different 
parts of the State and subjected thereby to different climatic condi- 
tions. It is evident that the deterioration complained of is due to the 
combined effects of soil and climate, and when the exact character 
and magnitude of the causes producing the deterioration are discov- 
ered we will be in a position to supply adequate relief. 

I will also act on your suggestion to extend this investigation over a 
wider area as soon as practicable. All of the chemical work of this 
investigation will be done in the Division of Chemistry, while the agri- 
cultural work will be done by the agricultural experiment stations in 
different parts of the country. Only by chemical study can the char- 
acter of the wheat kernel be ascertained, and thus it is evident that 
the conduct of work of this kind is properly vested in the Division 
most nearly related to it. 

AGRICULTURAL FOOD PRODUCTS FROM FOREIGN COUNTRIES. 

« 

The Division will continue the investigations of agricultural food 
products from foreign countries in regard to their purity and whole- 
someness. The general methods pursued in the work of the past 
fiscal year will be continued and extended. One of the important 
problems now presented is the composition of American oats in 
respect of their admission into foreign markets. There appears to 
be a disposition on the part of some of the large milling companies 
in Europe to discriminate against American oats, on the ground that 
they have not the nutritive properties of the Scottish oats. An elab- 
orate and thorough investigation of this problem is now under way 
and wiU be pushed to completion as rapidly as possible. 

COOPERATION WITH OTHER DIVISIONS. 

Arrangements have been completed, in accordance with your sug- 
gestion, for the active cooperation of the Division of Chemistry with 
some of the other scientific Divisions of the Department during the 
^resent fiscal year. Attention has already been called to the arrange- 
nents which have been completed between the Division of Chemistry 
•nd the Division of Soils for this collaborative work. Similar 
-n*angeTT>^^ ^«• ^re nnH/^ •'^^p' deration with the Division of Forestry, 
-ly re«> v > aemical investigations are required in 
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compensation of the chief of the Division of Chemistry in order to 
establish in a definite form the principles of the collaboration above 
outlined. 

COOPERATIVE WORK WITH OTHER DEPARTMENTS. 

With your approval and consent, the Division of Chemistry will 
continue during the present fiscal year the collaborative work with 
» other Departments of the Government which has been carried on in 
the past. Chief among these investigations is the work in conjunc- 
tion with the Treasury Department in relation to standards and 
methods of polarization of imported sugars, and other problems relat- 
ing to chemical products in connection with the revenue of the Gov- 
ernment. The collaborative work with the Treasury Department in 
the way of securing samples of imported food products at the different 
ports of entry will be continued. 

The Division of Chemistry will also continue to collaborate with 
the Post-Oflfice Department in matters relating to the transmission of 
chemicals in the mails, and also in connection with the determination 
of fraudulent advertisements of remedies and other bodies of a chem- 
ical nature. This widely extended collaboration with other Depart- 
ments of the Government is also an additional reason for the changes 
in the title and status of the Chief Chemist of the Department, 
referred to in another paragraph. 

PLAN OF ^WORK FOR THE FISCAL TEAR ENDING JUNE 30, 1901. 

All the lines of investigation which have been mentioned in the 
foregoing parts of this report, it is hoped, may be continued during 
the fiscal year ending June 30, 1901. The special portions of the work 
for that year which demand your attention in the preparation of the 
estimates are as follows : 

IMPROVEMENT IN THE COMPOSITION OF CEREAL3. 

The elaborate work which was conducted by the Division of Chem- 
istry for the eight years ended in 1894 on the improvement of the 
sugar content of sorghum affords an illustration of what may be 
accomplished in the improvement in the composition of cereals. 
Attention has been called, in a previous part of this report, to the 
deterioration of the gluten content in the wheat grown on the Pacific 
coast. It is evident that the causes of this deterioration are to be 
sought for in climatic or soil influences, or both. With your approval, 
arrangements have already been made for beginning a study of this 
problem in California and some other localities. The expense attend- 
ing this investigation will be slight, but still some provision should be 
made for meeting it. Not only in the case of wheat, but also in the 
case of oats, which has been mentioned, the content of protein is a 
factor of the highest economic importance. It is also quite certain 
that Indian corn may be greatly improved as a human food product 
by systematic efforts to increase the amount of protein which it con- 
tains. 

In order that the Division of Chemistry may carefully conduct this 
work and make all necessary analyses and other investigations, a 
small sum should be set apart for this specific purpose. I therefore 
suggest that you ask the committee to insert in the appropriation 
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bill the following clause in connection with the appropriation for the 
Division of Chemistry: 

To enable the Secretary of Agricultnre to investigate the causes of the deteriora- 
tion in the gluten content of wheat on the Pacific coast and in other parts of the 
country, and to study methods for increasing the content of valuable food constit- 
uents m wheat and other cereals, and for necessary supplies, chemical services, 
labor, and traveling expenses, three thousand dollars. 

PERMISSIBLE FOOD PRESERVATIVES. 

In the investigations which h«ave been conducted in the adulteration 
of foods, the Division of Chemistry has had occasion to study the 
effect of preservatives from a hygienic point of view. It is evident 
that substances which paralyze microorganisms and thus prevent 
decay, when mixed with foods would have a general tendency to 
interfere with the fermentations which, collectively, are called diges- 
tion. On the other hand, there are certain foods or condiments, used 
in minut<3 quantities, which seem to require a certain amount of pre- 
servatives in order to make them effective. Investigations of the 
qualities of substances proposed as preservatives show that these 
bodies have very different relations to digestive ferments. It seems 
desirable, therefore, that the Department of Agriculture should under- 
take an investigation which will prove of an authoritative nature to 
determine the question whether preservatives should ever be used or 
not, and if so, what preservatives and in what quantities. This deter- 
mination can only be accomplished by actual experiment, continued 
over a sufficient length of time to reach definite results. The impor- 
tance of the investigation is of such a nature as to warrant the Depart- 
ment in undertaking the work, and therefore I recommend that a 
specific appropriation be set aside for this purpose by having inserted 
in the appropriation bill the following clause : 

To enable the Secretary of Agriculture to investigate tho character of pro- 
posed food preservatives and coloring matters, to determine their relation to diges- 
tion and to health, and to establish the principles which should guide their use, 
for the purchase of the necessary apparatus and supplies, employment of experts 
and assistants in the conduct of the investigation, and for necessary labor, sup- 
plies, and traveling expenses in connection therewith, five thousand dollars. 

ESTABLISHMENT OF THE OFFICE OF DIRECTOR OF CHEMISTRY. 

It is evident, from the statements which have been made in the 
foregoing report, that the Division of Chemistry is brought into con- 
stant connection, not only with the other Divisions of the Department, 
but also with the other Departments of the Government. In addition 
.o this, it should be remembered that the Division of Chemistry was 

he first s^'*'^^ ific Division established in the Department, and that 
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Divisions in the Department of Agriculture that recognition in stand- 
ing and salary which the organic law evidently intended they should 
receive. I believe, however, that it is an opportune time to recognize 
the senior Division, and this would open the way finally for the recog- 
nition of the other scientific Divisions in the order in which they were 
formed. The chief of the Division of Chemistry, it is evident, has 
duties in connection with the collaborative work already mentioned 
which entitle him to a further recognition, both in the name of his 
office and in his compensation. I venture to propose, therefore, that 
the title of the office be made to read in future appropriation bills 
'*one Director of Chemistry, who shall be chief of the Division of 
Chemistry," in recognition both of the seniority of the establishment 
of his Division and the seniority of his service as chief of a scientific 
Division. It is now nearly seventeen years since the chief of the 
Division of Chemistry assumed his present office, and a term of serv- 
ice of that length, provided it has been of an acceptable nature, is, 
without argument, a cause of a just claim for some promotion. It is 
believed that such a recognition would meet with the approval of the 
other chiefs of Divisions. I suggest, therefore, that in the appropria- 
tion bill next to be submitted to Congress, the Division of Chemistry 
be mentioned first after the Bureaus of the Department, in order to 
show its seniority as a scientific Division of the Department, and that 
the wording of the bill be changed in the first paragraph to read as 
follows : 

One Director of Chemistry, who shall be chief of the Division of Chemistry, 
and shall be director of the collaborative work arranged for between the Division 
of Chemistry and other Bureaus and Divisions of the Department, and of all 
such chemical investigations as the heads of other Departments may request the 
Secretary of Agriculture to make, four thousand dollars. 

ENGINEERS, FIREMEN, MESSENGERS, WATCHMEN, AND CHARWOMEN. 

The desirability of placing all the emploj^ees of the above classes on 
the general fund and not having them charged to the rolls of the 
strictly scientific service has been emphasized in former reports. I 
believe it would add much to the eflBciency of the public service if the 
general fund for this purpose were made large enough to include all 
employees of this kind. At the present time the Division of Chemistry 
receives no benefit from the funds appropriated by Congress for the 
services mentioned above, but all such services are charged to the 
funds appropriated by Congress for the scientific investigations and 
other expenses of the Division. If the general fund would provide 
for this service the sum remaining for scientific services in connec- 
tion with agricultural work would be correspondingly increased. 

CLERK OF CLASS TWO. 

In a former report T have called attention to the fact that the Divi- 
sion of Chemistry is entitled to the services of a clerk of class two. 
The correspondence and other clerical work of the Division have 
grown enormously within the past few years, and yet no additional 
provision has been made by Congress for increased clerical services 
for many years. T therefore ask that there be inserted in the appro- 
priation bill the amount of 81,400 for the compensation of a clerk of 
class two in the Division of Chemistry. The Division is clearly entitled 
to this increased clerical service, both on account of the magnitude of 
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its work and of its age. Other Divisions established subsequent to that 
of this Division have clerical service of this class, and justly so, and 
the Division of Chemistry, therefore, only asks for a proper appre- 
ciation of its clerical service in this direction. 

RENT OF NEW LABORATORY BUILDING. 

I have carefully gone over the expenditures, in so far as they have 
been accessible to me, incurred by the owners in erecting the new 
building now occupied by the Division of Chemistry. I have also 
made inquiries in regard to rentals paid for buildings used for Gov- 
ernment purposes in various parts of the city. The result of these 
investigations has been to convince me that a just rental for the build- 
ing now occupied by the Division of Chemistry is $2,500 per annum. 
It has been agreed, I believe, to recommend a rental of $1,800 for the 
building adjoining the Division of Chemistry and occupied by the 
Bureau of Animal Industry. A careful study of the comparative 
investments in the two buildings shows that on that basis the chem- 
ical laboratory is worth at least 02,500 per annum. Inasmuch as the 
amount appropriated for the curront fiscal year is only $1,200 per 
annum, it is only justice to the owners to recommend for the deficiency 
bill an item of $1,300 as additional rental for the current fiscal year 
in order to bring the total rental requested by the owners up to the sum 
mentioned, viz, $2,500. 

STENOGRAPHIC SERVICES FOR THE ASSOCIATION OF OFFICIAL AGRI- 
CULTURAL CHEMISTS. 

The delays which have frequently arisen in the printing of the pro- 
ceedings and method of analysis of the Association of Official Agri- 
cultural Chemists have been due largely to the impossibility of secur- 
ing proper stenographic services. Since these publications are 
accepted as official, not only by the Department, but by the country, 
it is of importance that the proceedings be reported with accuracy 
and dispatch. I therefore recommend that an item of $200 be inserted 
in the appropriation bill annually for the compensation of a stenog- 
rapher for reporting the proceedings of the Association of Official 
Agricultural Chemists. 

I believe that in the above suggestions I have presented to you the 
outline of the plans of work for the fiscal year ending June 30, 1901, 
in sufficient detail to enable you to appreciate the needs of the Divi- 
no^ ^^ f* 'm^ luting ^he f**Um^t-es for t^at ye^**. 



REPORT OF THE ENTOMOLOGIST. 



U. S. Department of Agriculture, 

Division of Entomology, 
Washington, D. C, September i, 1S99. 

Sir: I submit herewith an executive report covering operations in 
the Division of Entomology for the fiscal year ending June 30, 1899, 
dividing it, in accordance with the directions contained in your cir- 
cular letter of June 27, into the following sections: 

(1) A brief report of the operations carried on during the fiscal 
year 1899. 

(2) An outline of proposed work for the fiscal year 1900, under 
appropriations already made for that year. 

(3) Suggestions as to work for the fiscal year 1901, for use in pre- 
paring estimates. 

Respectfully, 

L. O. Howard, 

Entomologist. 
Hon. James Wilson, Secretary: 



WORK OF THE TEAR. 

The amount appropriated by Congress for entomological investi- 
gations (aside from the salaries provided for by the statutory roll) was 
$20,000. Of this amount, there was expended the sum of $19,681.62, 
leaving an unexpended balance, which was covered into the Treasury, 
of $318.48. The main items of expense may be grouped as follows: 
Salaries of investigators and other employees, stationed for the most 
part in Washington, D. C. , $15,652.47 ; salaries of field agents, $657.26 ; 
miscellaneous office supplies and expenses, $1,330.86; illustrations, 
$238.96; traveling exi)enses, $1,795.97. Of the salaries for employees, 
the amount expended for scientific assistants has been $11,380, and 
for clerical and other assistants, $4,272.47. 

The work of the Division may be classified, as in former years, 
under the following heads: 

(a) Investigations upon specific injurious insects or groups of 
insects. 

h) Experimental work with remedies. 

[c) Determination of specimens sent in by the entomologists of the 
State experiment stations and by other workers. 

d) General investigations of the life histories of injurious insects. 

e) Work on the geographic distribution of the injurious insects of 
the United States. 

[/) Bibliographic work. 

Preparation of circulars of information. 

Correspondence. 
i) Work upon the exhibit of insects for the Paris Exposition. 
j) Work in apiculture. 
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Briefly summarized, the work of tlie Division under eaeh of these 
heads has been as follows: 

(a) INVESTIGATIONS UPON SPECIFIC INJURIOUS INSECTS OR (JROUPS 

OF INSECTS. 

WORK ON INSECTS FROM ABROAD. 

In this branch of the work of the Division, whieli was begun by the 
writer in 1804 by the sending of a skilled assistant to Mexico to study 
the injurious insects liable to be introduced from that country into the 
United States, and which has be(^n carried on continuously since, 
although with no ^I'cat expenditure of funds, a result has been obtainecl 
during the past fiscal year which bids fair to become of great impor- 
tance to certain sections of the United Slates. This is the successful 
introduction and apparent establishment of Blastophaya grossorum., 
the insect which in Mediterranean countries fei-tilizes the Smyrna fig, 
and by this complete fertilization renders it the standard dry fig of 
commerce. This investigation and attempt to introduce t he insect was 
phiced by the Secretary of Agriculture in charge of the writer in the 
winter of 1897-08, and mention was nmde in the writer's rejmrt for 
1808 of the preliminary steps which Avere taken during that fiscal year. 
Although arrangements had been made to employ the servict^s of a 
special agent to do the p]uropean en<l of the work, tiui writer was for- 
tunate, through the courtesy of the Division of Botany, in securing 
for this Avork the services of Mr. W. T. Swingle, an agent of the Sec- 
tion of Seed and Plant Introduction of that Division, at that time in 
Europe, thus saving the expense of sending a num out for this esp(M'ial 
purpose. Importationsof Avild or caprifigs from Algeria in the si)ring 
of 1800Avei'e sent from this office to Fresno, Cal. The insects issued 
after ariival, laid Ww'w eggs in wild figs growing then^ developed to 
maturity, fertilized many Smyrna figs, laid their eggs again in the 
second crop of wild figs, and once more developed to maturity. This 
is the ccMidition of affairs at t he t ime of the preseht writing. The com- 
ing winter may temporarily upset the promising aspect of the work, 
but even if it does, the past year's experience has shown the Depart- 
ment just where and how and when to se(?ure the insects another sea- 
son, which will unquestioimbly in the course of time give to California 
at least a fig industry second to none in the world. 

Further work under this head was i>erf()rmed in the early spring of 
1800, when an assistant was sent to Porto Rico to collect and study 
the injurious insects of that island. Large ('ollections were made 
and a report on the trip will be published in one of the bulletins of 
the Division. Transportjition for this trip was courteously furnished 
by the U. S. Commissioner of Fish and Fisheries. A volunteer ob- 
server is at present in Porto Rico making further studies of injurious 
insects. 

Exchanges and correspondence on the subject of injurious and 
beneficial insects have ])een carried on with trained entomologists in 
many dilterent portions of the world. Sets of injurious forms of 
first-class importance have been received from Australia, Japan, the 
Island of Mauritius, and the Island of Reunion, while further collec- 
tions of equal interest and importance have been promised by observers 
in other countries. The importance of this line of investigation was 
strikingly indicated in an instance which occurred in the spring of 
1800, when an insect boring in the stems of orange trees received in 
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CaliforniH from Japan was at once recognized b}^ comparison with 
spiHMinens received some time ago from that country, and the habits 
of which were reported upon at that time by a temporary agent of the 
Division. It was thus at once determined to be a very dangerous 
species, and the lot of trees containing it was destroyed. 

Work IPON INSECTS DAMAGING FORESTS IN THE NORTHWESTERN STATES. 

Complaints having l>een received from several scientific men in the 
Xoi-thwest of damage to forests by the work of insects, it was deter- 
mined dnring the winter of 1898-09 to conduct a preliminary investi- 
gation into the causes of the trouble. The writer was fortunately 
able to secure the services of Dr. A. D. Hopkins, of the West Virginia 
aVgrieultuial Experiment Station, a man who by virtue of long study 
of foi'est insects in his own State has made himself the American 
authority in this line of work. Dr. Hopkins was commissioned for 
three months, and under instructions from the Entomologist visited 
portions of northern California, Oregon, Washington, and Idaho, and 
made a careful and successful survey of forest conditions, especially 
with relat ion to damage by insects. He found many species of inse<*ts 
new to science, which were undoubtedly engaged in destructive work 
in tli'» timber of that region, and made many observations, upon which 
may Ix* ])ased pi-actical suggestions which will prove of value to lum- 
beriniMi. His report >vill be imblished in a forthcoming bulletin of 
ihis Division. 

SCALK INSKCTS. 

With th<' publication in tin? spring of 1898 of lUilletin No. 12, new 
series, of tli<^ Division of P^ntomology, which was entitled The San 
Jose Seahi in i8!)0-97, the very extensive work which has been done 
ill til is eountry by entomologists attached to the different agricultural 
e\i)eriment stations and by State entomologists was summarized and 
brought up to date. On account of this extensive work by State 
of^ieials, and from the fact that owing to earlier work by this Division 
the entire life histoiy of this scale is thoroughly and generally under- 
stood, the matter of remedies having also been placed upon a sound 
basis by our work and that of the entomological of&cials of the States 
of Maryland, Ohio, New Jersey, and Virginia, in particular, there has 
bi'en little more to do except to watch the progress of affaii*s. There 
was an extraordinary development, however, of foreign interest in 
this insect, following the German edict of March, 1898, which pro- 
hibited the entrance of American plants and fruit, and even of dried 
fi'uit, and which was followed during the past fiscal year by similar 
legislation on the part of Austria-Hungary, Switzerland, Canada, and 
t lie Cape of Good Ilope, while experts from The Netherlands, Sweden, 
and Germany visited the United States to investigate conditions and 
nietliodsof control. The prohibition of American dried fruits seemed 
a particularly unnecessary hardship upon American (exporters, and a 
careful series of investigations was therefore carried on during Sep- 
tember and October, 1898, for the purpose of determining whether it 
was possible for the San Jose scale to remain alive upon any fruit 
wiiieh had been dried by any of the methods in use in this country. 
The results of this experiment, the details of which were published 
in Bulletin 18 of this Division, were in brief to establish the fact that 
all scales upon such fruit are killed by each of the drying or evap- 
orating processes. An expert sent to this country by Grermany was 
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fortunately present during thia work and enbeeqnently reported to 
his Government favoring the abolition of the dried-fruit embargo. 

A systematic study of the armored scale insects (the group to which 
the San Jose scale belongs) has been enfored upou during the year. 
The collection of scale insects in this office is probably the most com- 
plete on© in existence, and is constantly being added to. It therefor© 
forms the best possible basis for such study. On© of the assistants 
has been devoting himself almost entirely to thia work, and has cleared 
up many doubtful points of ultimate practical importance. One which 
may specifically be mentioned ia the aacertaioiug of the fact that a 
well-known European scale insect {Aspidioius oairetefor-mis) has been 
in this country unrecognized for several years, and has been widely 
spread through shipments from nurseries. Careful studies of the life 
histories of this and a number of species of scale insects have been 
carried on through ttie year. 

INSECTS AS CAHHIEBS OF 1>ISEAHE. 

The widespread attention which this important problem has 
attracted during the past year or so, largely through the studies of 
the foreign investigators, Grassi, Biguani, Koch, Manson, and Hoore, 
and more particularly the scarcely to be avoided conclusion that flies 
were more or less responsible for the spread of a mild type of typhoid 
fever prevalent in our army camps during the summer of 1898, called 
the attention of the Entomologist to the fact that almost nothing is 
known specifically as to the insects which breed in and which frequent 
human excreta. He therefore, in the autumn of 1898, started an inves- 
tigation along this line which has made great progress and promises 
early publication of the results, which will be of such a character.as 
to enable medical men and others to speak with positivenesa relative 
to insects having these habits, wherca.s before all such statements 
were of necessity indefinite and more or less theoretical. 

Interest in this line of work haa caused a great demand among 
medical men for the earlier publications of this Division on the sul^ 
jectof mosquitoes and house fliea. The discovered relations between 
moaquitoes and the malarial germ has caused medical and bacterio- 
logical investigators in all parts of the world to enter upon this study, 
and this office haa been frequently called upon for exact information 
as to the life hiatoriea and classification of mosquitoes. The point 
may possibly be made tliat work of this character is hardly appro- 
priate to a Department of Agriculture, but our facilities for this kind 
:.f work art) greal. nn.l lli.- fiiiiils nn- Hi.pr.iiH-Jalrd \,y ^ullL■^-^s partly 
for the ^ ""'(tion of economic I'liliiiiiiilngy iu ;;finTMl, while tlie 
-min^T-'.nn. .r thi. (ubjcct Can Hot Ik) qui^stiom.'U. 
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Carolina, Alabama, and Georgia, has been gained. A partial report 
has been made upon some of the insects of this class in Bulletin 19, 
new series, of the Division, published in February, 1899. 

INJURIOUS GRASSHOPPERS. 

As in previous years, a special field agent was authorized during 
the summer of 1898 to visit portions of such of the Western States as 
are liable to he overrun by the migratory locust, or Western grass- 
hopper. Parts of Nebraska, Colorado, Idaho, and Washington were 
visited in order to make a complete circle around the permanent 
breeding grounds of the migratory grasshopper, which were more or 
less accuratel)'^ mapped by the United States Entomological Commis- 
sion in the year following the destructive outbreak of 1874^76. Por- 
tions of North Dakota were also Adsited for the purpose of investigating 
the appearance of what was supposed to be an isolated swarm which 
had flown out from the permanent breeding ground. The dangerous 
species had been found during the summer of 1897 in western 
Nebraska and in Kansas, but nowhere in sufficient number to cause 
alarm. 'Other local nonmigratory species during 1898 caused a great 
deal of damage in western Kansas and Nebraska, but the migratory 
species had very little to do with it. The conclusion reached was that 
while damage from local species was very probable for the summer of 
1899, there was little to be feared from the migratory species. A 
swarm which appeared in the valleys of the western slope of the Big 
Horn Mountains in 1895 settled down upon the James River Valley 
in South Dakota. In the fall of 1897 the return migration from the 
permanent breeding grounds began, which accounted for the finding 
of the insects in North Dakota in 1898. The railroad officials in that 
State and the agricultural college, with the assistance of the ento- 
mologist of the Minnesota Agricultural Experiment Station, did some 
exceUent remedial work, and hundreds of bushels of grasshoppers 
were destroyed. The diminution in numbers, however, was not very 
great, and fall plowing was neglected, so that more or less damage for 
1899 was predicted. 

mSECTS AFFECTINa THE TOBACCO CROP. 

During the fiscal year there was begun and practically completed a 
study of the insects affecting the growing crop of tobacco and the dried 
product. Seventeen species were carefully studied and the results 
were published in an illustrated article in the Yearbook for 1898. A 

w syst-em of remedial work against the most important of the tobacco 
which damage the crop in the field was confidently urged. 

OTHER mVESTIOATIONS. 

work was done during the late autumn of 1898 on the Mexican 

>I1 weevil, with a view of keeping informed as to conditions 

: and spread. An agent attended a large meeting 

i«r» and addressed them concerning this insect and the 

nded by this Division. The interest aroused by the 

u] ) done to the plantations of persons unwilling or 

[J rei dial work was so great that a much more wide- 

in the subject followed the close of the season, and the 

B passed a bill establishing the office of State ento- 

oompetent man was appointed early in 1899. The 
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Entomologist feels so certain that the work is now in good local hands 
that he advises the discontinuance of the investigation by tlio Depart- 
ment unless called upon by State officials in charge of the work. 

The continuation of the investigation by this Division of the work 
of the Gipsy Moth Committee, which has l>een referred to in previous 
reports, was left during the past fiscal year to the discretion of the 
Entomologist, who, by i^eason of the fact that during the summei* of 
lo97 he had carefully studied the conditions and methods and had 
promised a full report containing his conclusions, deemed it necessary 
during 1898 to make but a single trip to the infested territory, which 
was done in October. At that time, although two new colonies had 
been found outside of the mapped infested region, the exterminative 
work had been so prompt and so thorough that he saw no reason to 
alter the conclusions at which he had arrived the i)revious year. 

The death during tlie year of the assistant charged with the prepara- 
tion of the "Report upon insects injurious to citrous trees" has still 
further delayed the publication of this report. This assistant, Mr. 
Ih^ny G. Hubbard, was so perfectly qualified for th(^ task from his 
great entomological knowledge, from his practical turn of mind, and 
from his long experience in Florida as a grower of citrous fruits, that 
it is practically impossible to fill his place. The report was left in an 
unfinished, not to say fragmentary, condition, but it is hoped that it 
may be put together in some shape for publication, although it will 
undoubtedly fall far short of the excellent shape in which Mr. Hubbard 
would have placed it. 

Work ui)on the report on the principal insects affecting shade trees 
has be(Mi progressing, but its completion, as well as that of the proposed 
bulletin to be arranged in encyclopaedic form on the principal injurious 
insects of the United States, has been delayed by the apparent 
more pressing importance of the other work referred to in prtwious 
paragraphs. 

(h) EXPERIMENTAL WORK WITH REMEDIES. 

So much attention has been paid to this class of work by the State 
experiment stations through their corps of competent workers in 
entomology and horticulture that there is not the same necessity at 
the present time for this class of work from this office that there was 
some years since. Nevertheless, more or less experimental work has 
been done upon the grounds of the United States Department of Agri- 
culture and in the country about Washington, D. C. Experiments 
upon the effects of different insecticide mixtures upon the foliage of 
different plants have been continued, and some tests with pure kero- 
sene, with th(» arsenite of copper, and with the methods of preparation 
of tln' lish-oil soaps have been made. 

(r) DETERMINATION OF SPECIMENS SENT IN. 

Th(^ amount of time which the Division has been obliged to spend 
in this class of work during the past fiscal year has been very great. 
Four of the scientific assistants have been obliged to devote a large 
share of their working hours in this way. It is work which makes no 
showing in our published output, but it pays the country in the long 
run, since it greatly facilitates the work of State officials. 
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((/) GENERAL INVESTIGATIONS OF THE LIFE HISTORIES OF INJURIOUS 

INSECTS. 

During the fiscal year notes were recorded upon 578 species which 
had never before been studied in the insectary. The catalogue number 
of the biological series so studied reached June 30, 1899, 8,052. 

{e) WORK ON THE GEOGRAPHIC DISTRIBUTION OF THE INJURIOUS 

INSECTS OF THE UNITED STATES. 

This work was carried on through the year. A large number of 
localities have been mapped from information received from economic 
entomologists in different parts of the country or derived from the 
notebooks and correspondence of the office. Additional circulars have 
been sent out to all persons in the United States whose ability to 
determine the principal injurious insects has been considered as rea- 
sonably sure. The maps are assuming a positive value, and are con- 
stantly consulted in the office in the preparation of articles upon 
injurious insects, and when reasonably complete their publication will 
be of undoubted service not only to economic workers, but to farmers 
and fruit growers. 

(/) BIBLIOGRAPHIC WORK. 

Since the publication of Part VI of the "Bibliography of the more 
important contributions to American economic entomology," which 
brought the titles down to January 1, 1897, an assistant has been 
engaged in cataloguing all such articles of economic interest, and an 
additional part should be published during the year, which will bring 
the list down to January 1, 1900. 

(g) PREPARATION OF CIRCULARS OF INFORMATION. 

The great service which these circulars have done in the simplifica- 
tion of the office correspondence has encouraged the continuation of 
the series. Three numbers were added during the year. 

{h) CORRESPONDENCE. 

The correspondence was slightly heavier than during the preceding 
year. Rather more than 0,500 letters were written in answer to 
incjuiries regarding injurious insects, and others were answei'ed by 
circulars, as indicated in the preceding paragraph. 

(/) WORK UPON THE EXHIBIT OF INSECTS FOR THE PARIS EXPOSITION. 



The desirability of having an original and practical exhibit at Paris, 
which should be a credit to the Department, was kept constantly in 
mind during the year. Large collections which would help to illus- 
trate American forms were made during the summer of 1898 and the 
spring and early summer of 1899. The space allotted to this Division is 
small, and so a large exhibit, which could easily be made to advantage, 
will be impossible, but certain phases at least of our work can be 
shown in a creditable manner. 
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(j) WORK IN APICULTURE. 

The work in apiculture has included further observations on honey 
producing and continuation of the experiments of last year in the 
wintering of bees and tests of various methods of preventing swarm- 
ing. The results thus far obtained appear in a revised edition of 
Bulletin No. 1, new series. Experiments in queen rearing, which 
promise new results of practical value, are in progress. The acquisi- 
tion of the Philippine Islands has gi*eatly increased the interest which 
bee keepers have long felt in the large honey bees of the far East, the 
so-called giant East Indian bees, and very many requests for informa- 
tion concerning this species and applications for queens of these bees 
have been received. Private enterprise has tried to import these bees 
into the United States in the past, but all attempts have failed, and 
the Department has been repeatedly requested to undertake the work. 

PROPOSED VTORK FOR THE FISCAL 7EAR 1900. 

Aside from the general investigations which the office has been 
prosecuting for some seasons, it is proposed during the fiscal year 
ending June 30, 1900, to investigate the outbreaks of local species of 
grasshoppers; to conduct a partial exploration of some of the sus- 
pected permanent breeding gi'ounds of the Rocky Mountain locust, 
or Western grasshopper; to carry on the investigation into the insect 
fauna of human excreta; to complete and ship to Paris the exhibit 
for the exposition ; to carry on, without allowing any chance of failure 
which can be guarded against, the work concerning the establish- 
ment of the masiophaga in California, and to study on American 
soil the life history of this curious and important beneficial insect, 
a study which has never been satisfactorily perfected in Europe, 
although the insect has been known in Mediterranean regions for 
more than 2,000 years. What has been so often mentioned in this 
connection, moreover, must be repeated — that it is impossible at any 
time to anticipate special subjects for investigations which it may at 
any moment become necessary to make. This is one of the difficult 
points connected with entomological investigations. Without a very 
strong corps of trained employees extended investigations covering a 
series of seasons are always liable to be interrupted by emergencies 
which requii*e immediate field study. 

NEED OF INVESTIGATIONS IN THE WEST INDIES AND THE PHILIPPINES. 

I wish to repeat the paragraph published in my last executive report 
showing the danger of the importation of an indefinite number of 
insects injurious to agriculture into the United States from its insular 
dependencies, owing to the greatly increased commercial relations 
which are beginning to be established. A commencement was made, 
as indicated above, in the spring of 1899, by an investigating trip to 
Porto Rico by one of the assistants in this ofl&ce. The results of this 
trip only emphasize the point made last year to the effect that we are 
in comparative ignorance of insects of that island and of Cuba. With 
the Philippines the same condition exists. Thorough studies and 
complete collections of injurious insects should be made in all of these 
dependencies, and the earlier it is done the better. 
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RECOMMENDATIONS REQARDINa 'WORK FOR THE TEAR 1901. 

APICULTURE. 

I wish to repeat the recommendation of a year ago, that the sum of 
$2,500 be added to the lump sum of $20,000 provided for '* Entomolog- 
ical investigations," the added amount to be used for the purpose of 
experimental investigations in apiculture. The result of a recom- 
mendation of a similar nature a year ago was the introduction into 
the clause appropriating for entomological investigations of the words, 
^^ Provided, That tw.o thousand dollars of this sum may be expended 
for the purpose of experimental investigations in apiculture." As a 
matter of fact, in previous years certain of the funds of this Division 
have been expended for experimental work in apiculture, since this sub- 
ject comes properly under the scope of " Entomological investigations. " 
There seems, however, to l>e a great demand among the bee keepers of 
the country for more work of this kind than the Entomologist feels 
justified in undertaking by means of the lump fund. In other words, 
there is so much work which must be done upon injurious insects 
that the entire sum is none too great to carry it on. If the demanded 
work in apiculture is done at all well, additional means must be pro- 
vided for it. 

Should this latter recommendation be approved and should the 
appropriation be made, it might be the means of importing into this 
country successfully one or both of the giant Indian bees which inhabit 
the Philippines. Bee keepers have long been anxious to have the 
merits of these large Indian bees investigated in the proper way, and 
this would create a favorable opportunity. 

STUDY OF INJURIOUS INSECTS LIABLE TO BE INTRODUCED INTO THIS 

COUNTRY. 

I wish also to repeat my recommendation of a year ago that the 
additional sum of $5,000 be appropriated for the purpose of making a 
careful study of the insects injurious to agriculture which are liable 
to be introduced into this country from Cuba, Porto Rico, and the 
Philippines. As I have already shown, the dangers from Hawaii are 
infinit.ely less than those from Porto Rico and the dependencies named. 
The Southern and Southwestern States, including southern California, 
are liable at any time to be seriously hampered by the introduction, 
establishment, and spread of injurious insects from one or the other 
of the islands mentioned. 

INCREASE OF SALARIES. 

I have never before made any recommendation regarding the desir- 
ability of an increase in the salaries of the Entomologist and his prin- 
cipal assistants, largely on account of the feeling that a person in 
making such a recommendation where he is personally concerned may 
possibly place himself in a false light. Recently, however, facts have 
come to my attention regarding the salaries paid in some of the other 
Government offices, notably in the United States Geological Survey and 
the United States Coast and Geodetic Survey, to scientific employees, 
which indicate a radical inconsistency when these salaries are com- 
pared with those paid to the scientific workers of this Department. 
Men in the United States Coast and Geodetic Survey, for Example, of 
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no greater ability, no more careful training, and no more extended 
experience than many of the scientific workers in this Department, 
are receiving from 153,000 to $4,000 a year, while the Agricultural 
Department men of the same class are receiving from 81,800 to $2,600 
a year. I desire, therefore, to indorse the recommendations which I 
understand have been made by chiefs of other Divisions in former 
years in regard to an effort to induce Congress to raise the salaries of 
the chiefs of the scientific Divisions of the Department and at least 
their first assistants to not less than $3,000 for the chiefs and $2,000 
or $2,250 for the first assistants, although as a matter of fact a more 
just arrangement would be to make the salaries 'of the chiefs $3,500 
and of the first assistants $2,500. 



REPORT OF THE BOTANIST. 



V. S. Department op Agriculture, 

Division of Botany, 
Washington, D. C, August 31, 1899, 

SIR: I have the honor to submit herewith my seventh annual report 
as Botanist of the Department of Agriculture, covering the year end- 
ing June 30, 1890. 
Respectfully, 

Frederick V. Coville, 

Botmiist. 
Hon. James Wilson, Serrpiary. 



"WORK OP THE TEAR. 
POISONOUS PLANTS. 

The work on poisonous plants continues to be one of the most 
popular lines of investigation thus far undertaken by the Division of 
Botany. The plan of systematically investigating actual cases of 
poisoning, begun in 1896, has been continued. In tlie fiscal year 1S97 
thirty- four cases wei'e investigated; in 1898, forty-one cases, and dur- 
ing the past year, sixty-seven cases. Of these sixty-seven cases, 
twenty-six pertained to farm stock and forty-one to man. The fatali- 
ties included over 4,000 head of farm animals, and at least 21 pcM'sons. 
Less than 20 per cent of these cases were reported by the newspaper- 
clipping bureaus, to which we subscribe, the rest having been brought 
to our attention by correspondents. The whole number of fatalities 
due to i)()is()nous plants is without doubt considerably greater than is 
shown l)y our figures. Even these, however, compared with the sta- 
tistics in Blyth's Text Book on Poisons, show that during the past 
year th(^ death rate of human beings in the United States from ])oison- 
ous plants is twice as great as the average death rate in England from 
the same cause. This is unquestionabl}'^ duo to a lack of i)opular 
knowledge about poisonous plants. Bulletin No. 20, entitled *' Princi- 
pal poisonous plants of the United States," issued early in the fiscal 
year, has done much to supply this lack. The Illinois State Board of 
Health republished this Report in bulletin form for free distribution to 
the physicians of that State. In addition to the divisional bullet in, a 
Faiiners' Bulletin, No. 86, based on the earlier i)ublication, has be(*n 
prepared, and 50,000 copies of it printed. This was republished in 
serial form in Merck's Market Report, and a German translation in 
Der Hausdoktor and the Apotheker-Zeitung. 

SEED-TEST LAW. 

Under the authority of the law authorizing the Secretary of Agri- 
culture to purchase seeds in the open market, test them, and in his 
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discretion to publish the results of the tests, including the names of 
the dealers, in case the seeds were below grade, several hundred tests 
have been made. From these it is clear that grass seed, particularly 
imported grass seed, requires more attention from the Department, on 
account of its impurities, than any other class of seeds. Up to the 
present time it has not seemed advisable to publish the names of any 
of the dealers who have been selling inferior grass seed, but warning 
letters have been sent them, and further tests during the coming year 
will show whether this method of procedure accomplishes the object 
for which the law was made. 

TRIAL GROUNDS AT KENSINGTON, MD. 

The trial grounds at Kensington, Md., have been increased in size 
during the past year, and now occupy 4 acres. They were used this 
year chiefly for variety tests of the seeds sent out last spring in the 
Congressional seed distribution, and for a variety test of the lettuces 
offered by American seedsmen. The location of these grounds at a 
distance of 11 miles from Washington is an inconvenience, and as 
soon as the area on the Potomac flats, now under the control of the 
Department, is brought into proper condition, the trials at present 
carried on at Kensington should be moved to Washington. 

PLANT HOUSE. 

The authority of Congress having been secured for the erection of 
a plant house for use in botanical investigations, plans have been 
prepared and a contract for the erection of the house has been made. 
When completed, this house will furnish ample accommodations for 
our germination tests of seeds, and will also serve as a packing and 
temporary storage place for the living plants and nursery stock 
imported from foreign countries. 

SEED AND PLANT INTRODUCTION. 

In the first year of his administration the present Secretary of 
Agriculture made a new departure in the Department's seed distribu- 
tion by devoting a portion of the seed distribution fund to securing 
from northern Europe and Asia, through an agent sent abroad for 
that purpose, a number of drought-resistant and otherwise new or 
valuable agricultural plants. Later in the same year he appointed 
another special agent at Washington to devise a systematic scheme 
of seed and plant introduction. As the Division of Forestry was at 
that time preparing to conduct a special inquiry on the subject of 
trees suitable for introduction into our arid region, and had money 
available for the purpose, the work of this special agent was initiated 
in that Division. By special request of the Secretary of Agriculture 
the following proviso was inserted in the agricultural appropriation 
act taking effect July 1, 1898: 

That twenty thousand dollars of the snm thus appropriated, or so much thereof 
as the Secretary of Agricnltnre shall direct, may be used to collect, purchase, 
test, propagate, and distribute rare and valuable seeds, bulbs, trees, shruDs, vines, 
cuttings, and plants from foreign countries for experiments with reference to 
theii introduction into this country ; and the seeds, bulbs, trees, shrubs, vines, 
cuttings, and plants thus collected, purchased, tested, and propagated, shall not be 
included in general distribution, but shall be used for experimental tests, to be 
carried on with the cooiieration of the agricultural experiment stations. 
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The work thus specifically authorized was organized as a section of 
the Seed Division, with the designation, Section of Seed and Plant 
Introduction. At first the special agent in charge of the section was 
responsible directly to the Secretary of Agriculture, but to simplify 
administration the section afterwards, by an order of the Secretary 
dated October 28, 1898, was placed under the direction of the Botanist 
of the Department. The section as now organized consists of a corps 
of agricultural explorers working in foreign countries, and an ofl&ce 
corps at Washington who receive and distribute the seed and plant 
importations. 

During the past year four agricultural explorers have been in the 
field: Mr. M. A. Carleton, who visited Russia to secure superior 
varieties of cereals resistant to cold, drought, and fungous diseases; 
Dr. S. A. Knapp, who went to Japan to procure a variety of rice suit- 
able for cultivation under the new system developed in southwestern 
Louisiana, and possessing in particular a high milling quality; Mr. 
W. T. Swingle, who investigated the agriculture of the Mediterra- 
nean region, and secured a stock of fig-fertilizing insects for the 
Division of Entomology, the Deglet Noor and other superior varieties 
of dates, and European grapes grafted on selected disease-resistant 
stocks, besides other important agricultural plants; and Mr. D. G. 
Fairchild, formerly in charge of the Washington office of the section, 
who in company with Hon. Barbour Lathrop, visited South America 
in the latter part of the year to make a preliminary survey as the 
basis of future agricultural exploration. Mr. Carleton, Dr. Knapp, 
and Mr. Swingle have returned, having successfully carried out the 
objects of their investigations. 

INVENTORIES OF SEEDS AND PLANTS. 

As the number of seeds and plants imported from foreign countries 
increased it became necessary, both for use in the office,- and especially 
for the convenience of those desiring to secure seeds for experimental 
purposes, to have a printed cata.logue or inventory of the importations. 
Four of these inventories, covering 2,019 numbers, have already been 
issued, and further inventories are in preparation. It is proposed to 
issue, from year to year, new inventories of the stock on hand, in 
which shall be incorporated, in addition to the customary data, such 
information as shows the success of these introductions. In this way, 
and by the gradual dropping out of those seeds found to be unsuc- 
cessful, the inventories will grovi successively more valuable from year 
to year. 

TESTING GARDEN ON THE POTOMAC FLATS. 

The Division of Botany has long needed an area conveniently near 
the Department which could be used as a testing ground, and the 
handling of the seeds and plants introduced from foreign countries 
emphasized this need. In many cases the stock of seed or the num- 
ber of cuttings was so small that unless the experimenter who received 
them was successful the original shipment might be entirely lost and 
the importation prove a failure. It was felt, also, that the possibility 
of introducing new plant diseases with the importations necessitated 
a quarantine station. Correspondence was therefore begun with the 
War Department regarding the use of a portion of the Potomac Flats, 
and this resulted in the enactment of the following clause in *'An act 
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relative to the control of wharf property and certain public spaces in 
the District of Columbia," approved March 3, 1899: 

That the Secretary of War is authorized to grant i)erinission to the Department 
of Agriculture for the temporary occupation of such area or areas of Potomac 
Park, not exceeding a total of seventy-five acres in extent, as may not ])e needed 
in any one season for the reclamation or park imi)rovement, the said areas to be 
used by the Department of Agriculture as testing grounds: Provided, That noth- 
ing herein contained shall be construed to change the essential character of the 
lands so used, which lands shall continue to be a public park, as i^rovided in the 
act of Congress aijproved March third, eighteen hundred and ninety-seven: And 
provided further. That said area or areas shall be vacated by the Department of 
Agriculture at the close of any season upon the request of the Secretary of War: 
And %irovided further. That the entire park shall remain under the charge of the 
Secretary of War. 

On April 8 the Acting Secretary of War issued the desired permit. 
The area thus occupied b^' the Department of Agriculture contains 
about 25.0 acres, and is located below the l.ong Brid<^e and alouii: llic 
southwest side of \\w. Washington Channel of the Potonuic. It was at 
once plowed and harrowed preparatory to summer fallowing. 

ECONOMIC PLANTS OF THE TROPICS. 

During the i)ast year we have received a larg(> nuud)er of inquiries 
about the cultivated plants of the Tropics, and these inquiries were 
answered by the one member of our force who is familiar with tropical 
agi'iculture. Our experience with this coiTcspondence shows that 
there is a widespread interest in the United States in the subject, 
and a demand for correct infornuition which is not satisfied by pub- 
lished works; that there is gi-eat oi)portunity for the application of 
American agricultural methods an<l devices in the Ti'opics, and that 
fully illustrated reports on the status of the impoi'tant tropical plant 
pi-oducts, based on the work of our own agents, is greatly needed. 
In the absence of means for carrying on such work in the Tropics 
through the membei's of our botanical corps, we have received and 
published two reports kindly i)laced at our disposal by others. These 
are JUilletin 21, "Vanilla culture as practiced in the Seychelles 
Islands," by S. J. Galbraith, a Scotch planter of those islands, and 
Circular 17, "Notes on the plant products of the Philii)i)ine Islands," 
by Frank II. Hitchcock, chief of the Section of Foreign Markets. I 
uige the securing of an appropriation for the systematic prosecution 
of work in this line. 

PUBLICATIONS. 

'I'he publications issued during the year, in addition to reprints of 
eai'li(*r reports, are as follows: 

Bulletins. — Xo. 20, Principal Poisonous Plants of the United States, 
by V. K. Chesnut, issued July 7, 1898; No. 21, Vanilla Culture as 
Practiced in the Seychelles Islands, by S. J. Galbraith, issued Janu- 
ary 7, 1899; No. 8G (Farmers' Bulletin), Thirty Poisonous Plants of the 
United States, by V. K. Chesnut, issued January 14, 1899. 

Circulars. — No 10, The Se6*tion of Seed and Plant Introduction, by 
O. F. Cook, issued February 10, 1899; No. 17, Notes on the Plant 
Products of the Philippine Islands, by Frank H. Hitchcock, issued 
June 5, 1899; No. 13 (third edition), Observations on Cases of Mush- 
room Poisoning in the District of Columbia, by Frederick V. Coville, 
issued June 10, 1899. 
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Report. — Report of the Botanist for 1898, oy Frederick V. C'oville, 
issued December 1, 1808. 

Inventories of seeds ami plants. — No. 1, Foreign Seeds and Plants 
imported by the Section of Seed and Plant Introduction, 1-1, (HK), issued 
April 10, 18yj); No. 3, Seeds of Saccharine Sorghums distributed ])y the 
Scctiim of Seed and Plant Introduction, issued April i?l, 18I>!); No. 4, 
Cereals and Forage Plants Collected in Russia by M. A. C'arleton foi- 
the Section of Seed and Plant Introduction, issued April 24, 189D. 

Papers prepared for the department Yearbook for 1898. — Weeds in 
Cities and Towns, by Lyster II. Dewey; Can Perfumery Farming 
Succeed in the United States? by Edward S. Steele; Grass Seed and 
its Impurities, by (4ill)ert H. Hicks (issued May 0, 180D, in the Year- 
book, and later in the same month as separates). 

CORKESPONDENCE. 

It is the policy of the Division of Botany to Avrite as few letters as 
possible consistently with the necessities of the work. Many inquiries 
are answered by marked copies of circulars or other publications of 
the Division. In spite of this the correspondence continues to increase 
as the work of the Department becomes l>etter known througliout the 
country. About (*>,o()() letters have been written during the year. 
A snuill proportion of these were requests for information sent out by 
invest igatoi-s in the Division, but the great majority of them were 
rei)lies lo questions covering a wide range of topics pertaining to 
phmts and plant literature. There has been an increased denmnd for 
information about the cultivation of plants yieUling fibiM'S, medicines, 
essenlial oils, and rubber. 'I'he acquisition of Hawaii and Porto Rico 
has brought numerous re<iuests for information about plants that may 

be cultivated in those islands. 
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U. S. Department of Agriculture, 

Division of Biological Survey, 

WashingtoTiy D. C, September i, 1899, 

Sm: I have the honor to submit herewith a report of the work of 
the Division of Biological Survey for the fiscal year ending June 30, 
1899. 

Respectfully, 

T. S. Palmer, 

Acting Chief, 
Hon. James Wilson, Secretary. 



WORK OP THE 7EAR. 

FIELD WORK. 

During the fiscal year 1898-99 field work was carried on in four 
States, California, Maryland, Nevada, and Texas; in two Territories, 
New Mexico and Alaska; and also in Mexico, British Columbia, and 
the Northwest Territories. In the summer of 1898 the principal work 
was done in northern California, and in the spring of 1899 in Texas 
and Alaska. At the close of the field season of 1897 a biological recon- 
noissance of Washington and Oregon had been nearly completed, which, 
in addition to previous work in southern and southeastern California, 
covered fully two-thirds of the Pacific States, with the exception of an 
area in northern California. In 1 898 attention was accordingly directed 
to this part of California, including the region surrounding Mount 
Shasta from the Madeline Plains west to the Pacific, and from the Oregon 
boundary south to Lassen Butte. Under the personal direction of Dr. 
C. Hart Merriam, camps were occupied on Mount Shasta from July 15 to 
Octobers, 1898; the peak was completely encircled, the several life 
zones were outlined with great care, and data were secured regarding 
the distribution of the characteristic mammals, birds, and plants. Side 
trips were made to Lassen Peak, Little Shasta Valley, and westward 
to the coast at Humboldt Bay. Several * ' zone lines " were also run from 
the bottom of the Sacramento and San Joaquin valleys to the summit 
of the Sierra or beyond; one near Quincy (latitude 40°); one along 
the line of the Central Pacific Railroad (latitude 39°); and one to the 
Yosemite Valley (latitude 37° 30'). The results of the work on Mount 
Shasta will be published as North American Fauna No. 16. In the 
spring of 1899 supplementary collections were made in Hoopa Valley, 
at one or two points on Humboldt Bay, at Crescent City, in Shasta 
Valley, and in Modoc and Lassen counties, with a view to cover- 
ing the entire northern part of California, and extending the biological 

reconnoissance southward. 
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The discovery of gold in the Klondike region and at several points 
in Alaska has aroused general interest in the resources of that Terri- 
tory, and the rusli of miners and emigrants to the new gold fields has 
brought about rapid development in the means of communication on 
the Upper Yukon. Regions heretofore practically inaccessible can 
now be explored with comparatively little difficulty, and it was there- 
fore deemed advisable to begin systematic field work in Alaska dur- 
ing the summer of 1899. An unusually favorable opportunity was 
presented through the liberality of Mr. Edward H. Harriman, of New 
York, who extended an invitation to the Biological Survey to join an 
expedition he had fitted out at his own expense for a trip along the 
. Alaska coast. Dr. C. Hart Merriam with two assistants accepted this 
invitation, and spent two months in active field work at numerous 
localities, most of which are out of the regular routes of travel. The 
steamer George W, Elder, fitted up with all necessary appliances for 
scientific work, was chartered especially for the trip and afforded 
unusual facilities for the collection and preparation of material. Leav- 
ing Seattle May 31, the party proceeded northward through the inside 
passage to Lynn Canal and Glacier Bay, stopping at several points 
to collect specimens and information and visiting Victoria, Wrangel, 
Juneau, and Skagway. Thence the steamer sailed by way of Sitka to 
Yakutat Bay, Prince William Sound, Cook Inlet, Kadiak Island, the 
Alaska Peninsula, Shumagin Islands, and Unalaska. After leaving 
Unalaska a northward course was followed into Bering Sea and sev- 
eral points of interest were visited, including the Pi'ibilof Islands, 
Plover Bay, Port Clarence, and the islands of St. Lawrence, Hall, 
and St. Matthew. The return trip ended at Seattle on July 30. 

In addition to this work on the Alaska coast, a party in charge of 
Mr. W. 11. Osgood was detailed to work down the Yukon River. This 
party left Seattle about May 24, and upon reaching Skagway took the 
recently completed railway over White Pass and began work at the 
summit of the pass. By July 1 they had reached Tagish on the head- 
waters of the Yukon, and as the trip down the river is expected to 
occupy nearly three months, they will probably reach St. Michaels, 
at the mouth, about the end of September. The Upper Yukon is 
practically an unexplored field, and the systematic study of the fauna 
along its whole course ought to throw much light on the northern 
limits of the ranges of many species. The practically simultaneous 
exploration of the coast and the interior also promises to afford 
important data for mapping the life zones of southern Alaska, which 
will be useful to the experiment stations located in that region. 

The work of tracing the life zones in Texas was continued during the 
spring and early summer of 1899. A party in charge of Mr. Vernon 
llailey, chief field naturalist, ran several lines near the coast and made 
a trip northward from the Southern Pacific Railroad across the Staked 
Plains to Amarilla, west to the head of the Pecos Valley, New Mexico, 
and thence southward to the Texas border. Prof. William L. Bray, 
professor of botany at the University of Texas, accompanied the party 
as botanist and mad(^ collections which will be of much service in work- 
ing up the field notes on the distribution of species in this region. 

At the request of the State geological survey of Maryland some 
field work was carried on in Allegany and GaiTett counties, in the 
western part of that State, with the object of outlining the life zones 
of Maryland in greater detail than had previously been done, and of 
ascertaining especially the area which the northern zones occupy in 
the mountains. 
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ECONOMIC RELATIONS OF BIRDS. 



During the year 1,381 bird stomachs were received and 1,961 were 
examined in the laboratory. The stomachs examined may be grouped 
as follows : 



Flycatchers 106 

Blackbirds 590 

Sparrows 820 

Swallows 50 

Chickadees 155 



Robins 

Miscellaneous 



127 
113 



Total 1,961 



Shrikes 

Wrens and mockingbirds 

Thrushes 

Miscellaneous 



155 
400 
535 
200 



Total 14,000 



The total number of bird stomachs in the collection on June 30, 
1899, was about 31,300, representing the accumulation of fourteen 
years. Of these, only about 14,000, or less than 50 per cent, have 
been examined. Arranged according to groups, the stomachs already 
examined are distributed approximately as follows: 

Hawksandowls 3,000 

Cuckoos 155 

Woodpeckers 675 

Flycatchers 360 

Crows and jays ..- 1,300 

Blackbirds and orioles . . 3, 520 

Sparrows 3, 700 

Reports have been i)ublished on all of these groups except the fly- 
catchers, blackbirds,^ sparrows, and thrushes. Detailed reports on 
hawks and owls, tlio crow, woodpeckers, cuckoos, and shrikes were 
published in the form of special bulletins, while those on the blue jay, 
meadowlark, Baltimore oriole, crow blackbird, house wren, brown 
thrasher, and catbird were condensed and presented in popular form 
as articles in the Yearbooks for 1895-98. Most of these investiga- 
tions, except those relating to liawks and owls, have also been sum- 
marized in Farmera' Bulletin No. 54. 

Special efforts have been made to complete the examination of the 
stomachs of sparrows and blackbirds, and to prepare the results for 
publication. The number of stomachs available for the report on 
sparrows has now increased to about 4,000, comprising 20 sx)ecies and 
several subspecies. Each of these species is represented by at least 
50, and in some cases 300, stomachs — a sufficient number to furnish 
reliable data respecting the bird's food habits, and to determine its 
value as a weed destrojer. 

It is proposed to supplement the brief papers on the food of the crow 
blackbird, meadowlark, and oriole, published several years ago, by a 
report on other members of the family, including the red-winged and 
yellow-headed blackbirds. Brewer's blackbird, the rusty grackle, cow- 
bird, and bobolink. Much complaint is made of the depredations of 
the blackbirds which breed in enormous numbers in the swamps of 
the Upper Mississippi Valley and destroy considerable grain in the 
early autumn. The material now on hand shows definitely the dam- 
age done by each species, and also the members of the group which 
offset their grain-eating record by destruction of insects. 

In addition to the examination of stomachs in the laboratory, con- 
siderable work has been done in the field to ascertain whether birds 
show marked preference in selecting food or simply eat that which is 
most abundant or most readily obtainable. Stomach examination 
shows what kind of food a bird has eaten, but it is desirable to know 

'A brief paper on the crow blackbird, based on an examination of about 1,000 
stomachs, was published in the Yearbook for 1894. 
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whether birds habitually reject other kinds of food, especially insects, 
which are equally abundant. In order to throw light on this question, 
Prof. F. E. L. Beal spent several weeks last summer in Massachusetts 
collecting bird stomachs and studying the available food supply in a 
limited area. Visits were also made to several places in New Hamp- 
shire and Vermont to learn what birds, if any, were injuring crops, 
more especially small fruits. Similar field work has also been carried 
on for practically two years at a point near Washington, D. C. A 
farm which is especially favorable for observation, both by reason of 
diversity of crops and abundance of birds, has been visited at inter- 
vals during the year, the crops noted, the birds observed, and a suffi- 
cient number of stomachs collected to show the character of the birds' 
food. Thus, it has been possible to determine definitely the effect of 
birds on the crops at each season. 

PUBLICATIONS. 

The past year has witnessed greater activity in publication than 
any previous period in the history of the Division. The publications 
include three bulletins (Nos. 9, 10, and 11); three numbers of North 
American Fauna (Nos. 14, 15,^ and 16^); two articles in the Yearbook 
for 1898; the Report of the Division for 1898; reprints of Bulletins 
Nos. 10 and 11, North American Fauna Nos. 10, 12, and 13, and two 
reprints of Farmers' Bulletin No. 54 on "Some common birds in their 
relation to agriculture." 

The three bulletins. No. 9 on "Cuckoos and shrikes," No. 10 on 

Life zones and crop zones," and No. 11 on "Geographical distribu- 
tion of cereals," have already been noticed in the report for last year. 
Two of these bulletins, Nos. 10 and 11, were in such demand that the 
editions were soon exhausted and reprints were rendered necessary 
within ten months after publication. The three numbers of North 
Americiin Fauna are as follows : No. 14, " Report of the natural his- 
tory of the Tres Marias Islands, Mexico," by E. W. Nelson ; No. 15, 
a technical " Revision of the jumping mice of the genus Zayus^'* 
by Edward A. Preble; No. 16, "Report on a biological survey of 
Mount Shasta," by Dr. C. Hart Merriam, comprising an account of 
the field work done in northern California during the season of 1898. 
One of the articles in the Yearbook, entitled "Birds as weed destroy- 
ers," by Sylvester D. Judd, contained some preliminary results of the 
investigation on sparrows, showing the value of these birds in con- 
suming weed seed during the winter. Another article, on "The 
danger of introducing noxious animals and birds," by T. S. Palmer, was 
prepared for the purpose of drawing attention to the folly of indiscrimi- 
nate acclimatization of exotic birds and animals, as shown by the 
experience, both in the United States and in other countries, with the 
English sparrow, the mongoose, and similar pests. 

The unusual number of reprints issued shows the demand for certain 
publications of the Division. This demand is particularly noticeable 
in the case of papers on food habits of birds and general reports on 
geographic distribution, such as the bulletin on "Life zones and 
crop zones." 

GEOGRAPHIC DISTRIBUTION. 

The compilation and tabulation of data for mapping geographic 
distribution of birds have continued practically without interruption 

* Still in press. 
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during the year. Similar data have also been tabulated for mammals, 
as far as means were available. P^gress in this work is necessarily 
slow, both on account of the great number of species and the necessity 
of keeping the maps already prepared up to date. 

ROUTINE WORK. 

Routine work necessarily continues to occupy much of the time of 
the office force. About 2,000 letters were received during the year, 
many of them accompanied by reports, schedules, and notes^ which 
were examined and filed for future reference. Much of the corre- 
spondence relating to reports of the Division is easily disposed of, 
but inquiries concerning mammals and birds require special replies 
which often necessitate the expenditure of considerable time in prepa- 
ration. About 1,700 letters were written, several hundred schedules 
distributed to correspondents and migration observers, and sevei*al 
hundred packages received and sent out. Other regular work con- 
sists in the arrangement of reports and information received from 
field naturalists and correspondents, preparation and examination of 
accounts, care of collections, unpacking and repacking specimens 
received for identification, forwarding supplies to field naturalists, 
bibliographic work, and preparation of reports and bulletins for pub- 
lication. Much of this work, such as preparing manuscript for pub- 
lication and proof reading, is now done by the chief of the Biological 
Survey and assistants, whose time could be better employed in scien- 
tific work or original investigations. Provision has therefore been 
made in the estimates for 1901 for an additional assistant who shall 
take charge of editorial and other routine work. This addition to 
the office force is greatly needed and will insure greater efficiency 
and economy in the work. 

IDENTIFICATION OF SPECIMENS. 

Many specimens have been received for identification, as in former 
years, but the fact that the Division is willing to identify specimens 
of mammals and birds, and that such material can be forwarded to 
the Department by mail and returned free of expense to the sender, 
does not seem to be as generally known as it should. The farmer or 
the fruit grower thus has an easy way of learning the name of an 
unfamiliar bird which is suspected of damaging his grain or fruit 
and the Department is informed of injuries to crops. Notwithstand- 
ing the time consumed in making the necessary examinations, corre- 
spondents are always encouraged to send in specimens concerning 
which they are in doubt, as such specimens often increase the value 
of accompanying notes and reports. Moreover, this work tends to 
stimulate observation and study of the habits of a*nimals and birds, 
and thus has an educational value. Many persons forward long 
descriptions of birds which they wish to have named, but such 
descriptions are often vague and omit important details, so that it is 
impossible to tell with certainty to what species they refer. A speci- 
men is always more satisfactory than a description. If a skin is not 
available, merely the head and wings are sufficient for identification 
in the case of a bird, and these can be inclosed in the envelope with 
the letter of inquiry. 

ADDRESSES. 

Applications are frequently received for the delivery of addresses 
by members of the Division before farmers' institutes, horticultural 
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societies, and game associations. The presentation of papers before 
such meetings may properly be considered a part of the duties of the 
office, but the time and labor involved in this form of educational 
work necessarily restrict it within narrow limits. Requests of this 
kind, however, are complied with whenever they do not involve expense 
or serious interruption of regular work. During the past year five 
addresses were given by assistants of the Division before horticultural 
societies and other organizations in three States and in the District of 
Columbia. 

NATURE STUDY IN THE SCHOOLS. 

The introduction of nature study in the common schools, and the 
efforts of the Audubon societies in the cause of bird protection, are 
responsible, in large measure, for the extraordinary popular interest 
in bird study which has developed in the past few years. Under the 
leadership of the College of Agriculture of Cornell University this 
novel kind of school work has made wonderful progress in New York, 
and has also been successfully taken up in other States. Children are 
so easily interested in birds that elementary ornithology has deservedly 
become one of the most popular branches of nature study, and its 
introduction into the lower grades of the public school opens a wide 
field for teaching the economic side of the subject as well as for cor- 
recting erroneous ideas now prevalent respecting the value of certain 
birds. One of the first suggestions for popularizing bird study was 
the observance of a Bird Day in the schools. Since this suggestion 
was indorsed by the Department in 1894, the observance of Bird Day 
in connection with Arbor Day has been provided for bj' law in at least 
three States — Wisconsin, Minnesota, and Connecticut — and has been 
adopted by many schools in other parts of the country. 

The chief obstacle to the success of bird study in the schools is the 
lack of requisite knowledge on the part of teachers. Ornithology, 
unlike botany, chemistry, or entomology, is not usually included in 
high school or college courses, and teachers are obliged to rely mainly 
on their own efforts in acquiring a knowledge of the subject. That 
this obstacle is gradually being overcome, is shown by the enthusiasm 
with which the study is taken up by those who are required to teach 
it. It is said that 70,000 text books on birds have been sold by New 
York and Boston publishers during the last six years. During the 
same time probably more than 200,000 copies of circulars, separate 
papers, and reports on birds have been distributed by the Department 
of Agriculture, and demands for such literature are increasing so 
rapidly that it is impossible to meet all requests. Nearly every paper 
on economic ornithology ever issued by the Biological Survey is in 
demand by teachars for use in their work. Reports, fresh from the 
press, find their way into the schools and are almost immediately util- 
ized in instruction. More than 20,000 copies of the circular on Bird 
Day have been distributed, and this leaflet has been reprinted by 
several of the Audubon societies, thus giving it still wider circulation. 
The Farmers' Bulletin on *' Common birds in relation to agriculture," 
first issued in 1896, has been reprinted six times and is still in demand 
in spite of the 140,000 copies already published. Other reports no 
doubt would be equally popular if printed in large editions, but most 
of the publications are issued in too small editions to admit of such 
wide distribution. These figures speak for themselves. Through this 
channel the results of investigations of the Department reach a very 
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large number of people, and, what is still more important, the public 
is becoming interested in birds and is being educated to appreciate 
their value to agriculture. 

BOUNTIES. 

Measures designed for the suppression of injurious animals and 
birds have been considered during the past year by the legislatures 
of fully one-fourth of the States of the Union. In Connecticut an 
effort was made to restore the bounty on foxes; in Illinois, Indiana, 
Michigan, and W^isconsin sparrow bounties attracted attention, and 
in Illinois a bounty on crows was considered; wolves were the subject 
of bounty measures in Colorado, Minnesota, Montana, Utah, and 
Wyoming; the Texas legislature struggled with the problem of exter- 
minating prairie dogs; while on the Pacific coast Washington con- 
sidered the advisability of renewing ground-squirrel bounties. 

An extended discussion of wolf bounties marked the annual con- 
vention of the National Live Stock Association, held at Denver early 
in January, 1899, and special consideration was given to the questions 
of the desirability of uniform bounty laws in all the Western States 
and Territories, of permanency in bounty legislation, and of rewards 
sufficiently large to be effective. In Colorado, Minnesota, Montana, 
and Wyoming attempts were made to secure new wolf-bounty laws or 
amend old laws; and in Utah to substitute a State bounty for existing 
county bounties. 

In Illinois and Michigan movements were set on foot to secure the 
repeal of the acts under which rewards are now paid for the English 
sparrow. Indiana and Wisconsin on the other hand considered the 
advisability of offering bounties for this bird. Apparently all the 
sparrow bills failed to pass, so that bounties remain in force in Illinois 
and Michigan, but are still unprovided for in Indiana and Wisconsin. 
This will save the State of Wisconsin, according to the estimate of one 
of the Milwaukee papers, an annual expense of $30,000, although the 
proposed bounty was only 1 cent apiece for sparrows' heads and 
eggs. 

In Texas certain stock raisers in the Panhandle proposed to exter- 
minate prairie dogs by means of a bill requiring landowners to destroy 
all the dogs on their property on or before August 1, 1900, under a 
penalty not exceeding $100 for each section of land on which the 
animals were allowed to remain. Fortunately for nonresident land- 
owners the biU failed to pass. The principle of this bill was prac- 
tically the same as that of the ground-squirrel legislation of Cal- 
ifornia of 1872-76, which not only failed to accomplish its purpose 
but proved extremely expensive to some of the counties. 

In Washington a bill was introduced authorizing counties to levy 
a special tax for the pa3Tnent of bounties on ground squirrels, and 
an effort was made, during its consideration, to render the payment 
of the rewards mandatory. 

In several of these cases the Department was called upon for informa- 
tion and statistics regarding bounty laws and their results — an indi- 
cation of the desire, as well as necessity, for a more general knowledge 
on this subject. A brief examination of the history of bounty legis- 
lation will show how useful such information would be in saving 
expensive experiments whose futility has already been demonstrated. 
Again and again measures are enacted which have already been tried 
in other States without any result except to entail needless expense. 
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The results of the mandat,ory clause in the Washington ground- 
squirrel bill and in the Texas prairie-dog bill could be easily foretold 
by reference to similar legislation in California, while the result of 
the high bounty on wolves now demanded in several Western States 
can be readily foreseen from past legislation in Montana and Colorado. 
Bounty legislation in the United States dates back to 1630. Dur- 
ing these two centuries and a half more than 400 separate laws have 
been passed containing every conceivable provision for securing 
proper enforcement, avoiding fraud, and raising funds with which to 
pay rewards. A brief compilation or summary of these various laws 
(including those that have been repealed as well as those still in 
force), with statistics showing the expenditures involved, would enable 
States to profit by past experience and perhaps avoid similar failures 
in future. Such a work has been undertaken by this office, with the 
object of presenting a comprehensive survey of bounty legislation, 
both in the United States and in foreign countries, so that those who 
are called upon to enact measures of this kind may ascertain before- 
hand the extent to which proposed laws are likely to be effective. 

MOVEMENT AGAINST THE ENGLISH SPARROW IN BOSTON. 

The English sparrow has attracted unusual attention during the year 
on account of the efforts made in Boston by the American Society of 
Bird Restorers to clear the sparrows from the Common and the Public 
Garden. A X)etition was presented to the mayor requesting that steps 
be taken, under authority of a law passed in 1890, to reduce the num- 
ber of sparrows, by destroying the nests and eggs during the breeding 
season, on the plea that the bird had become a public nuisance. On 
March 15, five men in charge of a foreman began to tear down the 
nests in the trees and buildings on the Common, and to close up the 
holes which had been used as nesting sites, in order to prevent the 
nests from being replaced. The work proceeded without interruption 
until April 5, when it was suddenly brought to a close by order of the 
mayor. During the three weeks the work was carried on about 1,000 
sparrow eggs and 4,000 nests were destroyed and 5,000 holes were 
closed. No birds were killed, but it was the intention of the society 
to trap the birds next winter and to destroy them by various other 
means, which should not involve putting out poison. A careful 
examination of the Common on May 14 revealed the presence of about 
100 nests; on May 22, 152 nests were counted, and it was estimated 
hat less than 450 birds were breeding there. 
The nest destruction aroused a storm of opposition ; numerous pro- 
^ appeared in the daily papers, and many persons who perhaps had 
^iven the matter a thought suddenly became interested 
t^-miTip^iVTi, and as a consequence hundreds of letters 
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PROPOSED INTRODUCTION OF THE "KOHLMEISE" AND * * BLAUMEISB. " 

In the aatnmn of 1898 much interest was manifested in the North- 
west in the so-called *' Eohlmeise " or great titmouse of Europe. Hor- 
ticulturists in Idaho advocated the introduction of this bird on the 
ground that it was valuable in Germany as a destroyer of the codling 
moth, and hence would be a desirable addition to the bird fauna of 
the United Slates. The suggestion seemed plausible, and soon 
attracted wide attention through the medium of the horticultural 
papers on the Pacific coast. Inquiries in regard to the bird and the 
advisability of its introduction were received by the Department from 
fruit growers in Idaho, Washington, and California. Investigation 
has failed thus far to substantiate the claims as to the bird's useful- 
ness, and pending further information the introduction of this species 
has been discouraged 

Later on it was suggested that the '*Kohlmeise" was less valuable 
than the so-called *' Blaumeise," and that in reality the latter bird was 
the one needed by orchardists. It is difficult to see what advantage 
would be gained by the acquisition of either species, as the Pacific 
coast already has several native titmice of the same genus. The 
"Kohlmeise," or great titmouse {Parus major), is a handsome bird, 
about the size of the common Eastern chickadee, but readily distin- 
guished from any American titmouse by its markings. Like other tit- 
mice it is mainly insectivorous, but although German iauthors regard 
it as very useful, there seems to be no satisfactory evidence that it is 
partial to the codling moth, or in fact that it ever feeds on this insect 
to any great extent. On the other hand, in Great Britain, where it 
is a resident and generally distributed, it does not seem to hold the 
codling moth in check, but is accused of doing more or less damage to 
fruit, particularly pears and figs, and is even said to attack small and 
weakly birds. 

The "Blaumeise" or blue titmouse (Parus cceruleus), is closely 
related to the *'Kohlmeise" and is also a native of Europe. It feeds 
mainly on insects, and more, perliaps, can be said in its favor than 
in the case of the ''Kohlmeise," but according to an eminent English 
ornithologist, even the blue titmouse "may perhaps damage fruit to 
a small extent " in autumn. Another English writ-er goes so far as 
to assert that during the fruit season the blue tit lives on scarcely 
anything else beside fruit, and is more destructive to it than all the 
other tits together. ' The great danger in introducing exotic birds lies 
in the fact that species which are beneficial in their native haunts 
are likely to change their habits and become injurious in foreign 
lands. This fact was brought out in the paper on **The danger of 
introducing noxious animals and birds" in the Yearbook for 1898. 

NECESSITY FOR LEGISLATION RESTRICTING INTRODUCTION OP NOXIOUS 

ANIMALS AND BIRDS. 

Thirteen years ago attention was called to the necessity of restrict- 
ing the indiscriminate importation of mammals and birds, and the 
recommendation was. made that the introduction of exotic species 
should be placed under the control of the Department of Agriculture.^ 
The necessity for some such action has become more apparent on account 

» London Field, Vol. XCIV, p. 566, 1899. 

* Ann. Bept. Dept. Agriculture for 1886, p. 258. 
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of the danger of introducing the mongoose into this country in con- 
sequence of the recent acquisition of Hawaii and Porto Rico and the 
resulting increase in the means of communication with these islands. 
The expedition dispatched last winter by the United States Fish 
Commission to Porto Rico discovered that the mongoose was not 
only present, but that it had spread all over the island, much as it 
spread over Jamaica. It was imported at San Juan about twenty 
years ago for the purpose of destroying rats in the cane fields, and is 
now regarded as a general nuisance by all except the sugar planters. 
In Hawaii it has long since ceased to be considered beneficial, and 
measures were adopted seven years ago to prevent its further increase. 
Although it is valuable as a destroyer of rats, its record in Jamaica 
shows that it is one of the worst pests that can be introduced into any 
country, as it does not confine its killing to small animals, but also 
destroys poultry, game, birds and reptiles, and even -consumes some 
kinds of fruit. No greater calamity could befall the Southern States 
than the introduction of the mongoose, and no effort should be spared 
to prevent this animal from being brought into the United States. 

Another foreign species which may perhaps prove troublesome is 
the European starling. This bird, liberated in Central Park, New 
York City, about 1877 and again in 1890, seems to have become firmly 
established, and is now gradually spreading up the Hudson Valley. It 
has also become established at Portland, Oreg., and a few individuals 
have been imported for the city park at Allegheny, Pa. It still re- 
mains to be seen whether the starling will become as great a pest here 
as it has in New Zealand, but the benefit of the acquisition of such a 
species is at best very doubtful. 

The danger of introducing certain Old World mammals and birds is 
neither imaginary nor of slight importance. Experience with the 
English sparrow shows this clearly, but if further evidence is required 
it is only necessary to turn to Australia and New Zealand, which in a 
certain sense may be considered the experiment stations of the world 
in matters of acclimatization. Experiments have been made in these 
colonies for more than thirty years with a large number of species, 
and as a result it is possible to tell with great precision how certain 
birds and mammals are likely to behave in new surroundings. Two, 
at least, of the British colonies, profiting by these experiments, have 
taken steps to protect themselves from the evils of ill-advised accli- 
matization. Cape Colony in 1890 forbade the introduction of the Old 
World rabbit, and Western Australia, in 1893, passed her so-called 
" Destructive birds and animals act." Under this law the introduc- 
tion of rabbits, flying foxes, English sparrows, starlings, blackbirds, 
and thrushes is prohibited, and additions to the list of proscribed 
species can be made at any time upon recommendation of the colonial 
bureau of agriculture. It would be folly for the United States to 
introduce other birds like the English sparrow, which are known to 
be injurious; and species that have proved injurious elsewhere should 
be prohibited from being brought into this country under penalties 
severe enough to discourage evasions of the law. 

The losses which have resulted from the introduction of the rabbit, 
weasel, English sparrow, starling, and blackbird in New Zealand and 
the colonies of eastern Australia have amounted to millions of dollars. 
A similar fate no doubt awaits Hawaii and Porto Rico if indiscrim- 
inate acclimatization is permitted in these islands. Hawaii possesses 
several birds of peculiar interest which are now fast becoming extinct 
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through the work of the mongoose; and few of its native birds can 
exist with hardy species like the sparrow, mina, and starling. 

In view of the immediate danger of the introduction of the mon- 
goose and the desire now manifested to import seveml birds of doubt- 
ful value, I desire to renew the recommendation that the introduction 
of exotic mammals and birds be placed under the control of this 
Department. I respectfully recommend that Congress be asked to 
take prompt action to this end, and also to protect our island depen- 
dencies from further introduction of noxious species. 



OUTLINE OF TVORK FOR FISCAL THAJR ENDING JUNE 30, 1900. 

Since the field work each season is necessarily planned and begun 
in the spring, the first few months of each new fiscal year are merely a 
continuation of the campaign approved during the preceding year. 
As already stated, explorations in Alaska and California are the most 
important features of the field work of 1899. The biological recon- 
noissance of the Pacific coast will be continued southward along the 
northern Coast Range region of California, and, if possible, to the 
southern part of that State. The topographic conditions in California 
are so complicated that this work must be carried on with great detail 
and unusual care exercised in working uj) tlie results. Consequently 
several years are necessary to cover an area, which, in a region uniform 
in character like the Great Plains or the Mississippi Valley, might be 
completed in a single season. Additional data will be collected for 
mapping the life zones in western Maryland in cooperation with the 
State geological survey of that State. As in past years, more or less 
field work will be required in small areas in different parts of the 
country, as the necessity for special data or further material is brought 
to light. 

Sufficient material has now been collected to warrant undertaking 
an investigation of the food of flycatchers, swallows, and thrushes. In 
the case of the flycatchers, the proi)osed investigation promises inter- 
esting results. A preliminary report on the kingbird, issued in 1893, 
vindicated this species from the charge of doing appreciable harm in 
killing bees, and it is probable that tlie material now avail able will show 
more fully the value of the kingbird in destroying ''robber flies." 
Little, if any, work has been done on the food of swallows. Stomach 
examinations will show the extent to which those birds are useful as 
insect destroyers. That they feed on insects is already known, but 
the kind of insects eaten and the benefit resulting from this destruc- 
tion is now little more than conjecture. 

Provision will be made, in accordance with your suggestion, to 
accommodate at least one student assistant in the laboratory, in case a 
properly qualified person is found. While the compensation of this 
assistant will be small, the opportunity for study and learning modern 
methods of work ought to attract graduates of agricultural colleges 
and others who desire to fit themselves for undertaking investigations 
in economic ornithology. Competent assistants for this branch of the 
office are difficult to obtain. The experiment of employing a few 
intelligent young men in subordinate positions and training them with 
a view of utilizing their serAices for a higher grade of work, in case 
they become proficient, may relieve the present difficulty, and seems 
well worthy of trial. With larger appropriations, two or three such 
assistants could be employed to advantage. 
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PUTURB "WORK. 

Reference has been made several times to lines of work which 
demand attention, such as cooperation with experiment stations and 
other agencies in conducting State biological surveys, defining more 
accurately the limits of life zones and their subdivisions, publication 
of larger and more detailed maps of life zones, and of maps showing 
the distribution of important mammals and birds. To enlarge on 
these matters would be mere repetition of what has already been said 
in previous reports. 

For the present it is only possible to continue the investigations now 
under way. Further expansion or taking up new lines of work is 
practically out of the question until provided for by adequate appro- 
priations. Cooperative work on State surveys is almost impossible, 
and demands for maps and certain publications can not be met with 
present resources. The point has been reached where the work can 
not" be conducted with strict economy, for the reason that it has to be 
divided and carried over several fiscal years in order to come within 
the appropriations. Only last spring an important investigation was 
planned but finally deferred indefinitely for lack of sufficient funds. 
Such conditions neither permit economical management nor produce 
satisfactory results, and sometimes defer the publication of investiga- 
tions so long as greatly to impair their value. 

In the estimates for 1901, herewith submitted, an additional assist- 
ant at a salary of $1,500 has been asked for, to take charge of editorial 
and other routine work, and the recommendation for an increase of 
$5,000 in the lump fund for biological investigations has been renewed. 
These, with two or three minor changes, make a total increase of 
$6,940. I respectfully recommend that Congress be urged to provide 
this increased appropriation, which is almost indispensable for the 
successful continuance of the work. 



BEFORT OF THE CHIEF OF THE DIVISIOH OF VEGETABLE FHTS- 

lOLOOT AKD FATHOLOGT. 



U. S. Department of Agriculture, 
Division op Vegetable Physiology and Pathology, 

Washington^ D, C, September 1, 1899. 

Sir: I have the honor to submit herewith a report of the work of 
the fiscal year ending June 30, 1899, together with an outline of the 
investigations under way and planned for the current fiscal year. 
Respectfully, 

B. T. Galloway, 

Chief. 
Hon. James Wilson, Secretary. 
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nutrition of plants. 

One of the most important lines of work of the Division, and one 
with which practically all others are intimately connected, is that 
relating to nutrition. The science of plant pathology is rapidly crys- 
tallizing, and there is nothing that will put it on a firmer basis than 
a study of the phenomena of life itself. The primary object of our 
work is to preserve and make more useful the life of the plant, and 
this can be done only when we fully realize the importance of the life 
functions themselves. After all, disease is only a manifestation of 
the loss of vitality, and how to prevent this loss is a problem of the 
greatest scientific as well as practical importance. 

Closely related to nutrition is the problem of heredity and its bear- 
ing on the improvement of plants by breeding and selection. To 
breed scientifically, the functions of the cell itsalf must be better 
understood, otherwise the work must be looke^l upon as more or less 
empirical. 

DISEASES OF TIMBER. 

No systematic attempt has been made in this country to investigate 
the many serious diseases of timber. As soon as a tree is cut it 
becomes subject to the attacks of many fungi, which often cause 
serious losses. With a view of obtaining some preliminary data for 
use in inaugurating more extensive investigations, an agent has been 
appointed who will have for his work a study of some of the more 
important diseases affecting timber. It is planned to publish a pre- 
liminary report on this work during the forthcoming year, t'ield 
studies of some of the more destructive diseases are now being made 
and information is being collected which will be of use in determining 
the line of work looking toward the prevention of the troubles. 

71 
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DISEASES OF FOREST AND SHADE TREES. 

A Study of the diseases of forest and shade trees is closely related 
to the work on diseases of timber. Our forest trees are becoming 
more and more valuable, and as a knowledge of the necessity of refor- 
estation and allied work becomes better understood the importance 
of a thorough knowledge of the diseases affecting living trees grows 
more apparent. Many complaints about diseases are received from 
owners of forest and shade trees, as well as from superintendents of 
parks and streets. Some more or less preliminary studies have been 
made of the diseases of trees, and it is planned to extend these inves- 
tigations with a view of assisting all desiring informaition on the sub- 
ject. The diseases as a rule are of such a nature as to necessitate 
much painstaking work to discover their causes, many of them being 
produced by unfavorable surroundings, such as improper soil or food 
or the presence of noxious substances in the soil and air. To deter- 
mine the causes or the combination of influences at work in such cases 
is usually a difficult problem, and moreover it requires much study to 
be able to point out the best means of remedying the troubles. 

LITTLE PEACH DISEASE. 

The little peach disease, which has recently appeared in the impor- 
tant peach-growing regions of Michigan and other States, threatens to 
seriously cripple the peach industry unless means of checking the 
trouble are found. The peach industry of Michigan alone represents 
a value estinuited at not less than $8,000,000, and much alarm is there- 
fore felt at the appearance and spread of this new trouble. In order 
to obtain all light possible on the disease an assistant has been detailed 
to study it in Michigan and elsewhere. The investigations have not 
yet proceeded far enough to justify any definite conclusions. The 
trouble seems to be spreading, but owing to the extreme severity of 
last winter man}^ of the trees which were only partiall}^ diseased were 
killed outright, hence the present summer has not been as favorable 
for the investigation as was last year. The assistant in charge of the 
work has spent several weeks in the field making a thorough examina- 
tion of the trees, the object being to first determine if possible whether 
or not the disease is due.to organisms working either beneath or above 
the soil. Experiments are planned to determine whether the trouble 
is communicable, and if so, how it is transmitted. If it is shown that 
it can be communicated by budding or in other ways, light will be 
thrown on possible means of prevention. 

DISEASES OF POMACEOUS AND OTHER FRUITS. 

During the year the work on the diseases of pomaceous and other 
fruits has been pushed as rapidly as the limited assistance available 
would permit. Pear blight has been especially virulent in all sections 
of the country, and therefore opportunity has been afforded for inau- 
gurating further work for the purpose of determining the best means 
of controlling this serious trouble. The general plan of preparing a 
report on all diseases of pomaceous fruits has been kept in- mind, and 
to this end facts in regard to the spread of the disease, the effects of 
climatic and soil conditions, etc., have been noted. Some of the most 
destructive diseases of fruits, such as rot of peaches, plums, and 
cherries, anthracnose of the grape and raspberry, etc., have not been 
successfully controlled, and therefore much must be done in this 
direction. 
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TRUCK AND GARDEN CROPS. 

During the year further studies were made of the diseases of truck 
and garden crops. A number of diseases of the Irish and the sweet 
potato have been studied, and some important results as regards their 
treatment have been obtained. It was found that a serious disease of 
the sweet potato can be prevented by a simple treatment with formalin 
solution. A full account of this work will be published during the cur- 
rent fiscal year. Owing to the widespread interest in the diseases of 
Irish potatoes the Farmers' Bulletin on the diseases of this crop was 
entirely rewritten and published. 

PLANTS UNDER GLASS. 

The work on plants under glass has been continued and a number 
of interesting results obtained. There is a widespread and growing 
interest in this work, chiefly because it is carried on in such an inten- 
sive manner. So far as this Division is concerned, the practical lines 
of investigation which are of direct interest to growers I'elate to the 
diseases affecting such crops, the improvement of varieties by breed- 
ing and selection, the best methods of handling soil, and the most 
practical means of supplying proper food at the proper time. The 
diseases of violets, carnations, and roses have received special atten- 
tion, and considerable time has been given also to diseases of such 
crops as lettuce, tomatoes, and melons. For the purpose of improving 
varieties, work has been carried on in crossing tomatoes and also let- 
tuce and some other crops. The object of this work is not so much 
to produce new varieties and forms as it is to establish the principles 
by which such new varieties are evolved. These once established 
and their practical application pointed out, it is believed that growers 
themselves can carry on the work with great profit. 

DISEASES OF COTTON. 



The Division has from time to time received complaints relative to 
serious diseases of cotton in various parts of the South. The most 
troublesome disease is the one affecting the sea island cotton, which, 
as is well known, is grown principally on the islands lying off the 
coast of Soutli Carolina. This cotton is exceedingly valuable, and the 
lands on which it can be grown successfully are in great demand. It 
has been selected so thoroughly that it is now of a high standard, 
and as a rule commands a much better price than the ordinary kinds. 
Owing to a slight increase in the funds of the Division, it has been 
I)ossible this year to inaugurate some preliminary expt^riments with 
a view of discovering means of preventing the disease of the sea 
island cotton. It has already been shown that the trouble is due to 
a fungus which attacks the roots of the plants, and occurs not only 
on cotton, but also on other crops when grown in the infected soil. 
This fungus has great vitality and may live in the soil for jears and 
attack cotton when again planted there. It is probable that there 
may be an intimate connection between the soil conditions and the 
fungus itself, and in order to obtain satisfactory information in regard 
to the manner in which the fungus works, it may be necessary ulti- 
mately to make a thorough investigation of soil conditions and their 
relation not only to the plant, but also to the fungus. An assistant 
has been sent to the sea island cotton region and will spend several 
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months there maKing preliminary studies, with a view of undertaking 
more extensive work another season. In connection with this work 
it is proposed to inaugurate some experiments in breeding cotton 
which will have for their object the improvement of the varieties now 
grown, both as regards marketable qualities and ability to resist 
various diseases. This work is more fully described under the head 
"Plant breeding." 

CEREALS AND CEREAL DISEASES. 

Owing to the fact that the assistant who has charge of this work 
was detailed to the Section of Seed and Plant Introduction for the 
greater part of the year, no extended advances were made along this 
line. During his travels, however, the assistant visited Russia and 
other wheat-producing countries, and in addition to collecting for the 
section large quantities of cereals for distribution, he found and 
brought back many varieties to be used as a basis for further work 
in the improvement of our forms. He also obtained many facts in 
regard to the diseases of cereals and the relation of climatic condi- 
tions to varieties, cultivation, etc. A bulletin on cereal rusts has 
been prepared and published. 

CURING AND FERMENTATION OF TOBACCO. 

In pursuance of a plan made last year, extensive work on the 
curing and fermentation of tobacco has been inaugurated. This work 
is being carried on in cooperation Mrith the Division of Soils, which 
was authorized by Congress to make a careful study of tobacco. 
Recognizing the importance of the work on curing and fermentation, 
it was determined earl}^ in the year to obtain the services of an expert 
capable of undertaking the investigations and pushing them as soon 
as possible to a successful issue. The primary object of the work is 
to determine, if possible, the cause of the peculiar flavor and texture 
in different kinds of tobacco and the possibility of controlling these 
in the finished product. Many of our best types of tobacco owe their 
high quality to the peculiar aroma they possess, and it is of the great- 
est importance to have definite facts as to the origin of theJse, as well 
as information bearing on the possibility of controlling them artifi- 
cially. Some preliminary work was carried on in Florida, where 
advanced methods have been adopted for the curing and fermenta- 
tion of tobacco, and a report on the subject has been published. 
Further work has been inaugurated in Connecticut, and it is planned 
to continue and extend the investigations in Pennsylvania and other 
sections. 

The assistant engaged in this work has been detailed to the Divis- 
ion of Soils, and directed to cooperate with its chief in all branches 
of the work on tobacco. 

PURE YEASTS FOR FERMENTING WINES. 

Some important advances have recently been made in the use of pure 
yeasts for the production of grape, apple, berry, and other wines. 
Ordinarily fermentation in the juices is brought about by the organ- 
isms occurring on the fruits themselves, and these organisms are often 
of such a nature as to seriously interfere with the production of high- 
class wines. By using a large quantity of a yeast kiiown to be pure, 
the difficulties resulting from the presence of undesirable organisms 
can be overcome. During the year the Section of Seed and Plant 



DIVISION OP VEGETABLE PHYSIOLOGY AND PATHOLOGY. 75 

Introduction placed at our disposal some yeasts obtained in Germany 
by an agent of the Department. Cultures of these yeasts were made 
to determine their purity, and after this some preliminary experiments 
were inaugurated to determine their effects on the fermentation of 
cider. The different forms of yeasts were found to possess distinc- 
tive characteristics as far as the production of flavor and bouquet 
are concerned. It is too early to give any conclusions as to the value 
of these yeasts, as they have not been tried here on a sufficiently 
large scale to test them thoroughly. 

EXPERIMENTS WITH FUNGICIDES. 

During the year some preliminary experiments were inaugurated 
with a view of determining the effect of the accumulation of copper 
in the soil. Copper sulphate now forms the basis of nearly all the 
fungicides used, and the question has arisen as to the effect of the 
continued use of this substance on the soil. It has been shown that 
the accumulation of relatively small quantities of copper will in a 
comparatively short time render soil sterile, and it is possible that by 
the continued use of a fungicide containing copper the soils of a 
given region may be rendered unfit for cultivated crops. The exper- 
iments inaugurated were planned to settle this point, but owing to 
the nature of the work it will be a number of years before any prac- 
tical conclusions can be reached. In the meantime efforts will be 
made to discover some effective fungicides which shall not contain 
copper. It is possible that fungicides may be discovered which may 
be rendered harmless by chemical changes taking place when they 
reach the soil or else be changed into substances which will become 
available as plant food. 

SPRAYING APPARATUS. 

During the past few years rapid advances have been made in the 
improvement of spraying devices. There are still demands, however, 
for certain kinds of apparatus which manufacturers, as a rule, have 
not seen fit to supply. It is always difficult to convince manufactur- 
ers of the importance of having simple forms of apparatus, except by 
making such forms and showing them their practical application. 
During the year the Division devised a simple hand-spraying appa- 
ratus, which is intended for use where spraying is to be done on a 
small scale. There are many growers in the country who have only 
a few plants to treat, and they do not care to go to the expense of 
purchasing a costly apparatus for the purpose. The object of the 
hand sprayer is to meet such wants, and in order to get it before the 
public a circular describing it was issued. It is very important also 
that some simple and comparatively inexpensive device be perfected 
whereby steam or some other power may be used in spraying. A 
number of such apparatus can now be obtained, but the expense 
involved in manufacturing them is so great as to make them unavail- 
able, except where the apparatus is purchased by cities or corpora- 
tions. The gasoline motors connected with pumps are useful, but 
aside from theirexpense they are objectionable for a number of reasons. 

Experiments have been under way during the year with a view of 
perfecting a steam spraying apparatus which can be sold at a reason- 
able cost, and which can be used not only for spraying, but also for 
many other purposes connected with farm work, such as pumping 
water, grinding feed, cooking cattle food, etc. 

AGR 99 10 
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INSPECTION OF PLANTS AND SEEDS. 

During the year considerable time was devoted to the inspection of 
plants and seeds introduced from various countries for the purpose of 
distributing them in this country through the Section of Seed and 
Plant Introduction. It is of the highest importance that all plants and 
seeds brought in in this way shall he carefully inspected and, if neces- 
sary, treated, so that no serious fungous or other parasites may be 
distributed with them. Although this work entails considerable labor, 
it must be done, otherwise the Department might be censurable for 
bringing into the country diseases which may become widespread and 
destructive. It is of course impracticable to be absolutely certain in 
all cases in inspection and treatment of stock of this kind, but still 
it is feasible to carry on treatment in a number of cases, and wher- 
ever it can be done every effort should be made to do it as thoroughly 
as possible. During the year the Division insx)ected and treated the 
following: 



Bushels. 

Rice 290 

Wheat 90 

Rye 40 

Barley If 



Bushels. 

Oats 82 

Buckwheat 15 

Spelt 24 

Millet 27i 



All this seed was treated by the hot- water process, and the work was 
done as thoroughly as possible. A number of orange trees received 
from Japan were inspected and found to be infected with several 
destructive fungi. The trees were severely cut back and placed in 
the greenhouse for further inspection before sending them out. A 
number of other plants also were inspected. Some of them were 
treated with fungicides and sent out, but others were destroyed on 
account of the presence of diseases that might prove dangerous. 

PLANT BREEDING. 

This work has been pushed as rapidly as possible and is attracting 
much attention not only throughout this country but also abroad. In 
accordance with your instructions, an assistant of the Division was 
directed to attend the International Conference of Plant Breeders 
held in London during the year. The conference, which was the first 
of the kind ever held, was designed primarily to bring together the 
persons interested in this line of work. It was a representative body 
of men that gathered in London, and the conference, in so far as its 
regular plan was concerned, was a success. It is gratifying to announce 
that our representative met with a hearty reception, and everywhere 
our Government was praised for the advanced steps it has taken in 
this line of investigation. One particular feature of our work which 
seemed to attract widespread attention was the practical application 
of the investigations being made here to agriculture and horticulture 
as a whole. 

During the year further work was carried on with hybrid citrous 
fruits, the new forms which originated through the work of the 
Division having been placed where their value can be determined as 
soon as possible. It is of the highest importance to know as early as 
practicable the value of the various hybrids that have been obtained 
and which were referred to in the previous report of the Division, and 
to this end buds were inserted in bearing trees in a number of places 
in the South. 
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In undertaking this work we were confront-ed with the problem of 
how to properly control the hybrids so that they could not be sent out 
without the sanction of the Department, it being recognized that, 
inasmuch as the work is carried on by the Government, it would not 
be wise to allow anything that would point to favoritism in the way of 
distributing them. Satisfactory arrangements have been made in this 
respect, it is believed; in fact, it would now be difficult to disseminate 
any of the fruits originated by the Division unless the consent of the 
Department is obtained. 

The seedling pineapples which were obtained as a result of the 
extensive work in crossing these plants have been kept in the green- 
houses. They are now large enough to be sent out, and will be placed 
where their value can be fully determined. The seeds obtained by 
crossing the oriental hybrid pears with fine varieties of Eurox)ean 
type were planted and a number of young trees obtained. Buds from 
these will be inserted in bearing stock with a view of bringing them 
to fruit as soon as possible. From this work it is hoped to obtain 
some varieties which will not only produce fine fruit, but which will 
possess the ability to resist a number of serious diseases to which 
pears are subject in this country. 

Early in the year arrangements were made with tlie Nebraska Agri- 
cultural Experiment Station for some cooperative work in crossing 
com. Corn is recognized as one of the most important crops, and it 
is believed much can be done in improving varieties by crossing. Par- 
ticular attention has been given to crosses made with a view of obtain- 
ing not only more productive varieties, but varieties which will have 
a higher nutritive value than those now generally gi'own. There is a 
wide variation in individual plants of Indian corn, and this indicates 
the practicability of much improvement by proper selection and 
crossing. The work has been pushed as rapidly as possible and 
promises success in a number of directions. 

WORK OX THE PACIFIC COAST. 

The work on the Pacific coast, which is in charge of an assistant 
located at Santa Ana, Cal., has been of much the same nature as in 
pi'evious years. A good deal of the time of the assistant is neces- 
sarily taken up in correspondence owing to the extensive territory 
covered by the investigations. Work has been 'continued on peach- 
leaf curl, and on various diseases of lemon, olive, and walnut trees. 
The walnut crop of southern California is of considerable importance 
and is taking the place of crops which have hitherto proved unprofit- 
able. The walnut is subject to a number of diseases, and particular 
attention has been devoted to these during the year. The vine dis- 
ease, which has been more or less prevalent in southern California 
for a number of years, has appeared in many new districts and threat- 
ens to cause serious losses. However, it has been found that this 
disease may be kept in check by grafting on certain kinds of roots 
which are resistant to the disease. This important fact seems now to 
be pretty well established and extensive blocks of hardy roots are 
being grown in the infected districts with a view of ultimately graft- 
ing the tender varieties upon them. 

A few of the seedling vines resulting from crosses of raisin grapes 
made during the past six years bore fruit this season for the first time. 
Among those which fruited, there are three new varieties which will 
certainly prove valuable to the grape industry. These vines show 
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much greater hardiness of foliage and vine than the raisin grapes 
now grown — one of the main objects sought in making the crosses. 
The fruit is also excellent in many essential respects, and a decided 
improvement of the fruiting qualities of these young vines may be 
expected as the vines grow older. One of the new varieties produces 
medium-sized, heavy-shouldered bunches, the berries being much 
closer set and the bunches more compact than those of the Muscat or 
Muscatel. Not a berry appears to have been lost from coulure, or 
blighting of the flowers. Another variety, which also fruited for the 
first time this season, and which is the offspring of an entirely dif- 
ferent cross from the variety first named, inherits the hardy foliage 
and vigorous habit of growth of the Malaga vine of California. The 
bunches are a foot in length, and the berries are large and of a light 
color. 

The crossing of raisin grapes has now gone sufficiently far to war- 
rant the statement that time and judicious crossing are all that are 
necessary to obtain the hardiness of plant and the fruiting qualities 
required in California, Arizona, and Nevada to withstand the cold 
spring winds and other climatic conditions causing coulure, and also 
the attacks of leaf hoppers, so destructive in many raisin-growing 
sections. The belief is warranted that good raisin varieties, which 
will be hardier in alkaline and other unfavorable soils than the raisin 
grapes now generally grown, can be produced. 

SUBTROPICAL GARDEN. 

The subtropical garden, which is located at Miami, Fla., and which 
has been placed at the disposal of the Department without cost, con- 
tains about 6 acres of ground. The plan is to use this garden in 
making preliminary tests of hybrid fruits obtained in the regular 
work of the Division and for other practical lines of investigation. 
It is also used to a considerable extent in testing new plants im- 
ported by the Section of Seed and Plant Introduction and about which 
it is desirable to obtain further knowledge before they are distrib- 
uted. There are now growing in the garden about 1,150 hybrid citrous 
trees, many orange, lemon, and lime trees, and also about 100 hybrid 
guavas and a large number of seedlings grown from seed sent from 
South America. There is in it, furthermore, a number of pineapple 
plants and a large number of imported French table grapes, which are 
being tested with a view of determining their value for the South. 
On the grounds is a well-built laboratory, which was erected free of 
cost to the Department and placed at its disposal for use in investiga- 
tions. 

HERBARIUM. 

Work in the herbarium has been continued during the year along 
lines similar to those described in previous reports. For a number 
of years material has been accumulating which, if properly distrib- 
uted, would be of considerable value to experiment-station workers 
and others in illustrating various forms of diseases affecting crops. 
A special effort has been made during the year to get this material in 
shape for distribution, and it is now about ready to be sent out. It is 
hoped to arrange a system of exchange whereby there may be received 
from experiment-station workers and othei^s specimens which may be 
properly worked up here and sent out to othei*s interested in this 
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particular line of work. As a rule, most of the stations are poorly 
equipped with illustrative material, and if the Department can assist 
them in this respect it is believed the time will be well spent. 

CORRESPONDENCE AND LECTURES. 

The correspondence of the Division is constantly increasing, and 
to properly care for the many inquiries takes up considerable time. 
By using Farmers' Bulletins, circulars, and other publications, how- 
ever, we are able to promptly attend to nearly all requests except those 
where investigations are involved. Often in such cases days, and 
sometimes weeks, are required to reach satisfactory conclusions as to 
the causes of diseases affecting the specimens received from corre- 
spondents. This work keeps us in touch with the needs of those 
engaged in agricultural and horticultural pursuits, and therefore we 
try to give it as much encouragement as our facilities will permit. 

During the year farmers' institutes, horticultural societies, and 
other meetings have called upon the Division a number of times for 
lectures. These requests have been complied with whenever practi- 
cable, and it is believed that it has resulted in mutual benefit to the 
societies and to the Department. By coming in contact with mem- 
ber of such societies facts are often obtained which could not be 
gathered in any other way. 

THE DIVISION FORCE. 

A slight increase in the appropriation of the Division has enabled 
us to engage two additional assistants. One of these has been detailed 
to make some preliminary studies of cotton diseases and the other is 
retained in Washington. In accordance with your suggestions in 
regard to giving graduates of agricultural colleges opportunities to 
do post-graduate work, we have secured one scientific aid to assist in 
laboratory work. Such aids will, we believe, prove of material help 
in our investigations, and it is hoped that arrangements can be made 
to secure several others. By getting aids from the colleges little time 
is lost in preliminary training. Such helpers, however, must be con- 
tent to work for some time directly under the charge of an advanced 
assistant in order to obtain the most satisfactory results. 

Two assistants were detailed for the greater part of the year to the 
Section of Seed and Plant Introduction, their services, owing to 
special training, being considered of value in connection with the col- 
lection of certain plants and seeds from different parts of the world. 
One of these assistants spent several months in Russia collecting 
cereals, all of which have been sent here for distribution. Another 
spent most of the year in parts of Europe and Africa, where he col- 
lected numerous plants and seeds, as well as many facts, which it is 
believed will be of value to the country. 

THE PARIS EXPOSITION. 

In accordance with your instructions and plans made in consultation 
with your representative and Director of Agriculture on the United 
States Commission to the Paris Exposition, arrangements have been 
perfected whereby an exhibit will be prepared which will fully illus- 
trate the work on cereals and cereal production in the United States. 
This work has been placed in charge of an assistant, who has for some 
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time been engaged in an investigation of the cereals. According to the 
general plan, the exhibit will have for its object the setting forth as fully 
as possible the resources of the United States in the way of cereals. 
Our principal varieties will be collected in quantity and will be used 
to illustrate the various purposes to which they are devoted. Par- 
ticular attention wUl be given to maize, and a special effort will be 
made to bring together a collective exhibit which will show to the 
world our great resources in producing grains not only of excellent 
quality but also adapted for special purposes. The assistant is now 
in the field getting the material together. 

NEED OF NEW BUILDINGS. 

The Division is seriously hampered in its work by lack of sufficient 
laboratory room^ and it is hoped at an early day that better quarters 
may be secured. A number of the laboratories of the Department 
are now paying rent for buildings and have other necessary exx)enses, 
all of which might be saved by having a proper laboratory building 
or buildings on the Department grounds. Owing to lack of space in 
which to put the various assistants, it is often impracticable to carry 
on the work as it should be done. Moreover, with more room it would 
be possible to utilize more help in the way of scientific aids, or gradu- 
ates from agricultural colleges. These aids, with proper room at hand, 
could be placed in charge of an older assistant and much valuable 
work might thereby be obtained. We are, furthermore, constantly 
receiving requests from advanced experiment-station workers for 
opportunities to carry on certain lines of work here, and it seems 
desirable to offer every encouragement to such workers. This we 
have done in all cases where our room and facilities would permit. 

"WORK PLANNED FOR THE CURRENT TEAR. 

It is difficult to anticipate all lines of work, for new questions are 
constantly arising, and some of these may require the attention of 
the Division in a number of directions. It is planned to continue the 
work on nutrition and to inaugurate a number of new lines of work in 
this field, particularly as regards the study of the nutrition of the cell 
itself, with a view of obtaining facts on the functions of the plant as 
a whole. As already pointed out, there are many important questions 
concerning the breeding of plants which must be studied from the 
standpoint of nutrition, and these questions will occupy considerable 
attention during the year. 

The work on diseases of timber will be pushed forward as rapidly 
as possible. There is much complaint from the Pacific coast in regard 
to these diseases, and it is planned to make some preliminary investi- 
gations in that region with a view of undertaking more detailed work 
at some future time. The conditions on the coast are so different from 
those in other sections that a special investigation will be necessary 
in order to arrive at definite conclusions concerning many of the dis- 
eases there. Fruit trees are subject to a number of the same diseases 
as attack timber in the region in question, and it is desirable to look 
into these maladies at the same time the others are being studied. 

The work on shade and forest tree diseases will also be continued, 
and some investigations will be made looking toward the discovery 
of the cause and the prevention of many of the injuries to street trees 
brought on through unfavorable soil conditions. 
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It will be necessary to continue the work on the little peach disease, 
as so far the investigations have thrown comparatively little light on 
the cause of the trouble. Such obscure diseases are difficult to inves- 
tigate and it may require considei-able time to reach any satisfactory 
conclusions. The work on this disease will consist for the most part 
in an investigation of all parts of the tree for the purpose of deter- 
mining the presence or alienee of fungi or other organisms, and if 
organisms are found it will be necessary to determine their relation to 
the disease. Experiments to determine if the disease can be com- 
municated by budding or in other ways will also be made, and in addi- 
tion investigations will be started for the purpose of reaching some 
conclusions as regards the possibility of eradicating it. 

It is hoped to inaugurate during the year some practical field exper- 
iments with a view of increasing our knowledge as to a satisfactory 
method of treating pear blight. Considerable evidence is at hand as 
to the benefit to be derived from cutting out the diseased wood, but 
much yet remains to be learned as to the best method of doing this 
and the care with which it will have to be done in particular regions. 
As yet it is not known how far the organism causing the blight may 
be carried, and it has not been determined whether the mere removal 
of all diseased wood in an affected orchard will stop the spread of the 
disease in that particular orchard. It is very probable that pear 
blight is often disseminated from nurseries, and it is hoped to inaugu- 
rate some experiments with a view of eradicating it in such places. 

The soft rot of peach and plum has caused a great deal of injury, 
and as no satisfactory remedy for the disease has yet been found it is 
planned to inaugurate some experiments with a view of testing the 
effect of various fungicides, the value of destroying diseased fruit, 
and of other preventive measures. 

Through the cooperation of the Section of Seed and Plant Intro- 
duction, the Division has received from many parts of the world 
lettuce seed said to be useful for forcing under glass. This seed will 
be tested during the year with a view of determining the merits of 
the different varieties in our country, particularly as regards their 
commercial qualities and ability to resist various diseases which 
attack lettuce grown in greenhouses. Out of the many varieties 
obtained only a few have so far proved promising. These will be 
given further trial, and if found of value the seed will be distributed. 
In addition to this work the most valuable varieties will be used for 
crossing — a line of work which so far as known has not been under- 
taken with lettuce. 

The work on crossing tomatoes will be continued, the object being 
to obtain desirable varieties for forcing under glass. Tomatoes grow- 
ing in the field have been seriously injured for some time by a number 
of diseases, and while the causes of these have in many cases been 
determined, no extensive experiments have been undertaken with a 
view of preventing them. It is planned to inaugurate some work in 
this line the coming year, principally with a view of checking a 
serious disease known as blight, which causes much injury where the 
crop is grown for canning purposes. 

The work on violets, carnations, and other, plants will be continued 
along the same lines as outlined in the last report. 

Work on the sea island cotton disease will be pushed forward as 
rapidly as possible. Field exi)eriments will be made with a view of 
determining the effects of different fungicides applied to the soil 
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and of crop rotation, and the possibility of ridding the soil, by meth- 
ods of cultivation, etc., of the fungus which causes the disease. If 
opportunity permits, it is hoped to extend the work to upland cotton 
and to inaugurate an extensive series of investigations on cotton 
diseases as a whole. In this connection, we have been offered the 
cooperation of the Alabama Agricultural Experiment Station at 
Auburn, where there are excellent facilities for work on cotton. It 
is hoped to take advantage of this offer and to inaugurate a line of 
work which will be of much scientific as well as practical benefit. 

The cooperation with the Division of Soils on tobacco work will be 
continued and investigations relating to fermentation and curing will 
be carried on. In addition, considerable attention will be given to 
the study of the diseases of tobacco, and it is hoped to inaugurate 
some work in breeding. 

The work on yeasts and other ferments will be continued in 
cooperation with the Section of Seed and Plant Introduction, and the 
practicability of using the various forms of pure yeasts in the manu- 
facture of wines from apples and other fruits will be looked into. A 
number of large cider factories have offered to furnish the Depart- 
ment with facilities for testing yeasts on a large scale, and it is hoped 
we may be able to take advantage of this offer. Some special studies 
will probably be made of cider yeasts, and these will be distributed 
in a number of sections with a view of testing their value. 

Work on fungicides will be continued, the pricipal object being to 
determine the effects of copper on plants and the possibility of dis- 
covering some substance which can be used as a substitute for copper. 

The work being done with a view of improving spraying apparatus 
will be continued. In applying fungicides the question now is largely 
one of economizing labor in application. Machinery plays an impor- 
tant part in the matter, and as yet there are many opportunities for 
improvement in this direction. 

The plant-breeding work will be pushed forward as rapidly as X)08- 
sible. The citrous hybrids, which have been distributed in various 
parts of the South, will be carefully watched, and their value, so far 
as hardiness and other qualities are concerned, will be studied. The 
breeding work on corn now under way in coox)eration with the 
Nebraska experiment station will be continued, and some work of a 
similar nature on wheat will be inaugurated. Plant breeding is so 
important that it is deemed desirable to give it a distinctive standing 
in the Division, and I therefore recommend that the work be placed in 
charge of one assistant, who will have general supervision of all the 
investigations in this line. It is also believed advisable lo take some 
steps toward establishing what might be called an international 
exchange, for the purpose of getting materials in the way of plants 
and seeds of special value in plant-breeding work. This can probably 
be done through the cooperation of the Section of Seed and Plant 
Introduction. 

The work on the Pacific coast will be continued, but it is planned to 
have the assistant who has charge of the investigations come to Wash- 
ington for several months in order that he may be in a better position 
to prepare a number of bulletins, the material for which has been 
accumulating for several yeai's. It is found to be exceedingly desir- 
able to have all assistants engaged in such work as we are doing 
spend at least a part of the year here, and it is only by adopting this 
plan that the best results can be obtained. It is proposed to continue 
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the bacteriological investigation of the olive and walnirt diseases, and 
to set on foot new lines of treatment for the same. It has been 
learned also that some strains or varieties of wabiut are more exempt 
from the bacterial disease than others, and it is hoped that by judi- 
cious selection or by crossing it may be x>ossible to obtain desirable 
varieties practically free from the trouble named. It is also hoped 
that time may permit the carrying out of extensive experiments in the 
treatment of black canker of the apple in Oregon and Washington. 
This work should be undertaken at an early date if possible. The 
testing of hardy stocks in relation to their resistance to the California 
vine disease will be instituted and encouraged as far as practicable. 
Further crossing of raisin vines is also advisable for the coming 
spring. It is desirable that the choicer plants of the new varieties 
now in fruit shall be crossed back upon the Muscat and Muscatel. 
This would give raisin grapes having three-fourths parentage of the 
Muscat or Muscatel and one-fourth pai'entageof the hardy vines here- 
tofore used in the crosses. It is thought that this would tend to 
improve the size and quality of fruit and still preserve sufficient 
hardiness of leaf and growth in the new plants to resist the unfavor- 
able climatic conditions and various i)ests which now affect the Muscat 
and Muscatel. 

There have been many complaints from the citrous-growing region 
of the Pacific coast in regard to the diseases affecting citrous crops, 
but the time of the assistant, who is located in southern California, 
has been so fully taken up with other matters that little attention has 
been given to citrous diseases as a whole. California is now our 
principal citrous fruit producing region and there are many impor- 
tant problems there for investigation. It is planned if practicable to 
send some one into the region during the year with a view of obtain- 
ing preliminary facts regarding some of the more important questions 
involved in the cultivation of such fruits. In this connection, it is 
also planned to have an assistant visit Porto Rico and possibly Cuba 
during the year in order to get familiar with some of the more common 
diseases of plants in these islands with a view of preventing their 
introduction here. The Division is receiving many inquiries concern- 
ing the possibility of cultivating citrous and other subtropical fruits 
in Porto Rico, and as two assistants of the Division have given special 
attention to a study of subtropical fruits in the United States, it is 
believed that a short visit by one of them to Porto Rico would enable 
him to form conclusions in regard to the possibility of work there 
which would be of value to the fruit growers of the country. 
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U. S. Department of Agriculture, 

Division op Pomology, 
Washington, D. C, September i, 1899, 

Sir: I have the honor to transmit hei*ewith a report of the opera- 
tions, of the Division of Pomology for the fiscal year ending June 30, 
1899, together with a brief outline of the work of the current year, 
and a statement of proposed plans and estimates recommended for 
the fiscal year 1901. 
Respectfully, 

G. B. Brackett, 

Pomologist. 
Hon. James Wilson, Secretary, 



"WORE: OF THE TTSAR. 

ROUTINE WORK. 

As in former years, the routine work which devolves ui)on this 
Division has been very heavy. The number of specimens received 
exceeded those of the previous year. 

About 350 fruit descriptions, 200 water-color paintings, 100 photo- 
graphic negatives, 125 wax models, and over 800 mounted herbarium 
sheets have been added to the collections. 

The regular correspondence has been heavy, and a large correspond- 
ence relating to the preparation of horticultural exhibits for the Paris 
Exposition of 1900 has been conducted without any increase in the 
clerical force of the Division. Attention to the details of the exposi- 
tion work has involved some interference with the regular work, but 
it is believed to be justified in view of the importance of having oui 
rapidly increasing horticultural industries adequately represented at 
Paris. 

DISTRIBUTION OF TREES, SCIONS, CUTTINGS, PLANTS, AND SEEDS. 

Through cooperative work with the Section of Seed and Plant Intro- 
duction the distribution of promising varieties and species of fruit- 
bearing trees, plants, and vines has been largely increased. During 
the year nearly 2,700 lots of such have been placed with about 275 
official and private experimenters in the various portions of the coun- 
try. This distribution embraced nearly 350 varieties, which repre- 
sented 58 species and 20 recognized hybrids. 

Among the most important species in addition to the European grapes 
were a lime of high repute from the interior of Chile, secured through 
the activity and interest of Hon. Joseph W. Merriam, consul at 
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Iquique, and a reputed hardy tj^e of Aguacate or Avocado, "Alliga- 
tor pear" {Persea gratissima), from Coahuila, Mexico. The fruit 
last named is imported from the West Indies in considerable and 
increasing quantities, being sold in the Eastern seaboard cities at high 
prices. For many years there has been a small production of the fruit 
in Florida, but since the great freeze of 1894-95 it has, in consequence 
of the susceptibility of the tree to injury by cold, been limited to the 
extreme southern portion of the east coast and the adjacent keys. In 
1893, as noted in the report of the Assistant Pomologist for that year 
(p. 284), a few seeds of a Mexican type of the species, which is reputed 
to be more hardy, were secured and distributed, and since that time 
efforts have been made to obtain a sufficient quantity for a more general 
distribution. During the year arrangements were made by which, 
through the courtesy of our consul-general at Monterey, Mexico, 
Hon. J. K. Pollard, about 2,000 seeds of the desired type were secured 
in fine condition. These were at once distributed to 86 persons in 
Florida, Louisiana, Texas, Arizona, and California, a considerable 
quantity being reserved for planting in the greenhouse here. Numer- 
ous reports received concerning these seeds, as well as the large per- 
centage of germination here, indicate that the type may now be 
considered as sufficiently introduced to be given a thorough test 
under widely varying conditions of soil and climate in the sub^pical 
portions of the country. 

The labor, both clerical and manual, growing out of the handling 
and distributing of so large a number of plants has been a serious 
tax upon the time and energy of the employees of the Division. 

With the improved equipment in the shape of a storage cellar and 
packing room provided by the Section of Seed and Plant Introduc- 
tion it is expected that similar work in future can be done to better 
advantage. 

Careful records are kept of all plants distributed in this way, and 
our effort is to encourage accurate experimental work on the paxt of 
competent fruit growers, from whom valuable data for public infor- 
mation on the adaptability of varieties and species to their localities 
may be expected in the future. 

EXPERIMENTS WITH EUROPEAN GRAPES IN THE SOUTH ATLANTIC 

STATES. 

As noted in the last report, an investigation of the status of the 
efforts to grow European table grapes in the South Atlantic States was 
undertaken in cooperation with the Section of Seed and Plant Intro- 
duction. In this investigation the Assistant Pomologist visited a 
number of places in North Carolina, Georgia, and Florida, where efforts 
of this kind are under way, with a view to determining the advisa- 
bility of undertaking systematic experiments looking toward the 
introduction of the culture of the choice table varieties of Euroi)e in 
that region. As is well known, nearly all the attempts to introduce 
and maintain these varieties in the past have resulted in failure and 
death of the vines within a few years. For upward of two centuries 
the failure was charged to various causes, which may briefly be sum- 
marized under the designation ' ' supposed unfavorable soil and climatic 
conditions." After the discovery, about 1870, that the great destruc- 
tion of European vines in France was due to Phylloxera, it was for a 
time supposed by entomologists and many grape growers that the 
failure of the European grape in Eastern America was largely, if not 
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wholly, due to that cause. More recent investigation has made 
apparent the fact, however, that fungous diseases affecting leaf and 
fruit have played an importiant part in the destruction of vines of this 
type in the Eastern United States. 

The superior flavor and quality of the fruit of the choicer varieties 
of the Euroi)ean grape, together with the growing demand for fruit 
products of high quality in our markets, seems to render the effort to 
introduce them worthy of attention at this time. Agreements have 
accordingly been made by which two experienced grape growers, one 
near Southern Pines, N. C, and one nearEarleton, Fla., have under- 
taken the testing of large collections of imported vines under the direc- 
tion of this Division. Their expenditures for labor, fertilizers, spraying 
materials, etc., are to be reimbursed to them from the appropriation 
for pomological investigations. One hundred and nineteen varieties 
grafted on Phylloxera-resistant American stocks have been planted by 
these experimenters and 43 varieties of "direct producers," '* resist- 
ant stocks," etc., have also been so planted. These vines were im- 
X)orted by the Section of Seed and Plant Introduction. Other varieties 
not obtainable last year will be added during the coming winter, so 
that a thorough and comprehensive test of all the varieties likely to 
be useful can be made under conditions where fungous diseases can be 
investigated and combated by spraying or other defensive methods. 
Both of the growers referred to have conducted experiments along this 
line in former years with a fair degree of success, and their locations 
are considered well adapted to vitis vinifera and at the same time 
t3T)ical of large regions in the South Atlantic and Gulf States. 

Vines of a few selected varieties grafted on resistant roots were 
placed with individual growers in favorable locations in Florida, 
North Carolina, Alabama, Louisiana, and Kansas with a view to 
determining the adaptability of the several localities to the culture of 
this species. 

EXPERIMENTS IN FRUIT EVAPORATION. 

Early in the fiscal year prominent exporters of dried fruits in New 
York and California entered an emphatic protest in the State Depart- 
ment against the action of certain European Governments, notably 
those of Switzerland and Germany, in prohibiting entrance of unpeeled 
dried fruits from the United States. This prohibition was alleged to 
be for the purjwse of guarding against the introduction into those 
countries of the insect known as San Jose scale on such fruits grown 
in the United States. 

This Division having been asked for an opinion on the probability 
of the introduction of the scale into foreign countries on dried fruit, 
a negative reply was made by the Acting Pomologist. It was not 
believed the scale could survive the high temperature and other vicis- 
situdes which accompany the drjnng process as commonly practiced. 
This was considered especially true in the case of evaporated fruits, 
which are subjected to high temperatures for a considerable time in a 
closed chamber. 

The export trade in dried fruits has become so important in recent 
years and is growing so rapidly at the present time that any unjust 
prohibitive action, such as the above, on the part of foreign Govern- 
ments is likely to have a depressing influence upon our fruit industry. 
There being no record of experiments covering the points in question, 
a test of the ability of the scale to endure the drying process was 
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arranged in cooperation with the Entomologist. In a series of experi- 
ments several lots of unpeeled peaches, apples, and pears were car- 
ried through the drying process both in evaporator and by sun-drying 
in the open air. Portions of each lot were dried both with and with- 
out exposure to the fumes of sulphur for bleaching. In short, every 
effort was made to duplicate all the possible conditions under which 
fruit is dried on the ordinary farm. Careful records of temperatures 
to which the fruit was subjected in the evaporator were kept. It is 
gratifying to state that upon subsequent examination by an expert 
under the direction of the Entomologist no living scale was found 
upon the fruit. Detailed reports of these experiments were furnished 
the State Department through the Entomologist for use in sustaining 
our contention that American sun-dried and evaporated fruit is free 
from any suspicion of harboring living scale insects or transporting 
them from State to State or to foreign countries. 

ROOT-GRAFTING EXPERIMENTS. 

The third year of the nursery period of the second comparative 
test of methods of root-grafting the apple has been completed. As 
will be observed from the report of last year, the trees retained for 
the third year were those remaining after removal and measurement 
of alternate trees in the spring of 1898 from the rows of those grafted 
and planted for the test in the spring of 1896. The trees were care- 
fully graded and photographed. Owing to injury by woolly aphis, 
which interfered somewhat with the experiment during the last year, 
the three-year-old trees were not planted in sets when removed from 
the nursery, as were those of the two previous years. The detailed 
results of the three-year nursery period of the experiment are being 
prepared for publication. 

CARD CATALOGUE. 

Work on the descriptive catalogue of fruit varieties has been tem- 
porarily interrupted by the serious illness of the special agent in 
charge of that work, Mr. T. T. Lyon, of Michigan. The catalogue of 
peaches described in standard pomological works, with the addition 
of a considerable number of varieties recently introduced, of which 
original descriptions have been prepared by Mr. Lyon, contains nearly 
i,500 cards, of which about 500 are distinct varietal names and about 
L,000 recojrnized synonyms. It is desired to complete this catalogue 
IP soon i.. ^'^^^ible, as the rapidly increasing number of varieties in 
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consulted, with a view to insuring as far as possible the accuracy of 
the nomenclature and descriptions of the catalogue. 

To secure more definite data in regard to the adaptability of varie- 
ties on the Pacific slope, Prof. E. J. Wickson, of the University of 
California, was last year appointed a special agent to conduct a spe- 
cial investigation on the subject among the growers of that region. 
His report was made the basis of the portion of the catalogue which 
relates to the fruit districts of that section. 

The catalogue has been considerably enlarged, the revised edition 
containing descriptions of 1,221 varieties against the 1,107 varieties 
of the earlier edition. 

FIELD INVESTIGATIONS. 

In addition to the investigation of the status of the European grai)e 
in the South Atlantic States by the Assistant Pomologist, as previ- 
ously mentioned, an extended preliminary investigation of the condi- 
tion of the fruit industry in Idaho, eastern Oregon, and eastern 
Washington was made by the Pomologist during the autumn of 1898. 

The fruit industry as a commercial enterprise is comparatively new 
in the above sections, but the precocity and productiveness of the 
orchards and vineyards visited and the large size, brilliant color, and 
excellent keeping and shipping quality of the product render the out- 
look for the commercial fruit grower very promising. Many varieties 
of apples and pears which are now grown with much difficulty in the 
Eastern States, because of their susceptibility to injury by disfigur- 
ing fungous diseases, grow to great perfection with only ordinary care 
in the drier climate of the region mentioned. 

The nomenclature and identity of varieties is much confused, how- 
ever, and in this particular this Division can be of distinct service 
to the growers through the identification of specimens forwarded to 
Washington City, though more effectually through field investigation. 

DAMAGE TO FRUIT TREES AND VINES BY THE FREEZE OF FEBRUARY, 1899. 

The unusually low temperature which prevailed over a large part 
of the country during the month of February, 1899, worked great 
and permanent injury to the trees and vines of many important fruit- 
producing sections. Hundreds, and in some cases hundreds of thou- 
sands, of trees of varieties that were supposed to be sufficiently hardy 
to endure the lowest temperatures that were likely to occur were killed 
outright or greatly damaged. 

A correct understanding and interpretation of the relative effects 
of this freeze upon varieties differing in hardiness will be of great 
importance to growers in shaping the commercial fruit districts of 
the future, as well as in determining what varieties may safely be 
selected for planting therein. A preliminary investigation of these 
questions by means of circulars of inquiry mailed to more than 2,000 
prominent fruit growers was promptly instituted. The response to 
these inquiries has been gratifyingly large, and, if followed up by 
prompt field investigation, is expected to yield results of permanent 
value to both commercial and scientific pomology. 

PREPARATION FOR PARIS EXPOSITION. 

The work of planning and preparing for installation the exhibit of 
horticultural products of the United States for the Paris Exposition 
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of 1900, which was intrusted to this Division, has occupied a consider- 
able portion of the time of both the Pomologist and the Assistant 
Pomologist during the last half of the fiscal year. As now outlined 
and in preparation, the exhibit will be made with a view to showing 
in attractive form such horticultural products of the United States as 
are likely to be in demand in Europe and can be obtained in large 
quantities at the present time or in the near future. Canned, dried, 
and evaporated fruits and vegetables will be shown in great variety. 
Such fresh fruits and vegetables as are adapted to the export trade 
will be shown in large quantity. Of fresh fruits, the apple and the 
orange will be prominent, and of nuts, the pecan and shagbark. 

Opportunity will be afforded for the individual grower to exhibit 
his products in these lines, so far as possible, in comi)etition for 
awards. 

Large collections of photographs of the commercial features of our 
horticulture, such as seed farms, nurseries, orchards, vineyards, pack- 
ing houses, canneries, drying grounds, and evaporators, as well as 
views of landscape work in home grounds, parks, and cemeteries, are 
being prepared by exhibitors under our direction. 

CURRENT TVORK. 

In addition to the regular work of the Division, which continues 
much the same from year to year, special attention will be paid to the 
continuation and enlargement of the European grape-testing experi- 
ments already under way. 

A large number of choice, described varieties of table grapes are 
yet to be secured for testing, and in this the Section of Seed and Plant 
Introduction will cooperate. In the matter of control of fungous dis- 
eases the Division of Vegetable Physiology and Pathology, which has 
already rendered valuable aid in tlus direction, will be called upon as 
occasion may require. 

The investigation of the effects of the freeze of February upon vari- 
eties will be continued, and it is hoped that much-needed field work 
in this line can be done in several sections during the year. 

The details of gathering, storing, and shipping the large quantity 
of fruit of the crop of 1899 for exhibition at Paris will require careful 
attention and a considerable expenditure of time and energy. 

PLANS FOR THE ENSUINa TEAR. 

In outlining work to be undertaken during the next fiscal year, I 
would again call attention to the importance of providing at an early 
date for a thorough investigation and report upon the pomological 
resources of the newly acquired islands of Porto Rico and the Hawaiian 
group. As fruit culture is likely to become an important item in the 
rural economy of those islands, it is important that the present status 
of the industry should be determined in order that light may be thrown 
on its probable future. The question is important not only to the 
present inhabitants of those islands, but also to a large number of 
citizens in the Gulf States, Arizona, and California, whose projected 
fruit-growing enterprises are hampered by the uncertainty in regard 
to the lines in which competition may be expected from the pomolog- 
ical products of the islands. I therefore again recommend that a 
thorough investigation of this subject be provided for under the direc- 
tion of this Division at the earliest practicable date and that a suffi- 
cient increase in appropriation be provided to make its accomplish- 
ment possible during the coming fiscal year. 



EEPOBT OF THE SUFERINTEirDENT OF EXPERIMENTAL GARDEITS 

AlTD GBOUirDS. 



U. S. Department of Agriculture, 

Experimental Gardens and Grounds, 

Washington, D. C, Septeniber 12^ 1899, 

Sir : I have the honor to submit a report of the work in the Experi- 
mental Gardens and Grounds for the fiscal year ending June 30, 1800. 
Respectfully, 

William Saunders, 

Super in tende n t, 
lion. James Wilson, SecreUiry. 



TVORK OF THE YEAR. 

DISTRIBUTION OF PLANTS AND BULBS. 

There have been distributed during the year the following jilants 
and bulbs : 

Plania distributed. 



Camphor 5, 5()0 

English walnuts . 150 

Citnis trifoliata... 85 

Figs -- 960 

Grapes 25,000 

Gua vas 260 

OUves ... - 1,400 



Pineapples . 90 

Privet - 1,550 

Strawberries 75,000 

Tea 180 

Miscellaneous plants _ 834 



Total .--. 111,009 



The miscellaneous plants in the above statement consisted of ampe- 
lopsis, avocada pear, bamboo, banana, cinnamon, coffee, kumquat, 
loquat, orange, lemon, citrus, pepper, vanilla, willow, carob tree, etc. 

Bulbs dUitrHmtvd. 

Crocuses - 50,000 

Hyacinths - . 25, 000 

Lillium harrisii - . . 2, 000 

Narcissus 5, 000 

TuUps - --- 50,000 



Total 1 32, 000 

DEMAND FOR CAMPHOR AND TKA PLANTS. 



Camphor plants are in much demand, especially for planting as 
shade and shelter trees for orange groves, for which purpose it is 
well adapted. Plantations for the production of camphor have, in a 
few instances, been set out; in these cases from 200 to 400 trees have 
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been furnished, so that the profits from this industry will ultimately 
be determined. 

An additional interest has lately developed in the growth and pro- 
duction of tea, and applications for plants are frequent. To meet 
this demand about 10,000 plants have been raised and are now ready 
for distribution. The condition of soil and best climates for the cul- 
ture of the tea plant are being better understood, and the question, of 
labor in picking the leaf does not appear so formidable an objection 
to a profitable industry as has hitherto been supposed. 

REPAIRS TO GROUNDS AND HOUSES. 

A portion of the concrete roadways, about 5,000 yards, has been 
thoroughly resurfaced and is now in fine condition. There is still 
fully as much more surface rei)airing requii*ed to complete the work. 
Some of the walks have been down over twenty years, and are noT? 
greatly in need of attention. 

The heating apparatus for the glass structures has been overhauled 
and repaired where necessary. A new boiler has been procured and 
put in, replacing the one that leaked. 

The work of repairing the greenhouses is being prosecuted as means 
will allow. This is a somewhat tedious business. The whole of the 
glass has to be removed, the woodwork renewed where it has decayed, 
and the glass refitted, after which two coats of paint are put on each 
house. 

The grounds have been kept in good condition, lawns mowed regu- 
larl3% and walks trimmed. The grass needs a dressing of manure, 
and some portions require liming. 



BEPOBT OF THE PORESTEE. 



U. S. Department of Agriculture, 

Division of Forestry, 
Washington^ D. C, August SI, 1899, 

Sir ; I have the honor to transmit herewith a report of the work of 
the Division of Forestry for the fiscal year ending June 30, 1899, 
together with an outline of the plans for the work of the Division for 
the coming year. 

Respectfully, 

GiFFORD PINCHOT, 

Forester, 
lion. James Wilson, Serretary. 



TVORK OF THE TEAR. 

During the year the work of the Division has been reorganized 
throughout. The changes entailed, together with the introduction 
in the United States of practical and paying forestry among lumber- 
men, on a large scale, the progi*ess of extensive investigations in tree 
planting, as a preparation for practical work with tree planters, and 
the very marked manifestation of public cooperation and interest in 
the work of the Division, especially among lumbermen, are the salient 
facts of the year. The extent of this cooperation is well indicated 
by the action of the redwood lumbermen of San Francisco, who have 
voted to subscribe $1,000, of which 1550 is already in hand, and have 
offered free transportation over their roads and free subsistence in 
their camps to the agents of the Di\asion, for the sake of advancing 
by a year the time when the Division, otherwise hindered by lack of 
funds, could begin work on the growth and reproduction of the 
redwood. 

In spite of the increase in its resources made by the last Congress, 
the Division finds itself wholly unable to cover the field of necessary 
work which lies before it. Public demands upon it for work of the 
first importance to the preservation and right use of forests in the 
Ignited States remain unanswered for lack of means. It is earnestly 
hoped that the Division may be enabled adequately to take and use 
during the next fiscal year the unprecedented opportunities created 
by the rapid awakening of the public mind to the meaning and value 
of practical forestry. 

SUMMARY OF PRINCIPAL RESULTS. 

In accordance with the plans set forth in the last annual i-eport, the 
work of the Division has been very largely field work. Since two 
weeks after the beginning of the fiscal year there has been no time, 
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except during the Christmas holidays, when there have not been from 
one to seven parties in the field. Practical and paying forestry has 
been successfully introduced on two tracts of a total area of 108,000 
acres, and has now entered its second year under greatly improved 
circumstances, while the preparation of working plans for conserva- 
tive lumbering has been in progress on more than twice that acre- 
age. Important modifications in practical methods of lumbering 
have been suggested by the Division and introduced by private own- 
ers on a large scale with marked success. Altogether more than 
400,000 acres have come under the care or scrutiny of agents of the 
Division with a view to the practical introduction of improved . 
methods, while the total requests for such work to date have exceeded 
1,600,000 acres. The Division is totally unable to meet the public 
demand upon it in this direction. The necessary preparations have 
been completed for an offer, similar in its conditions to that which 
gave rise to these requests, for the assistance of tree planters through- 
out the treeless regions of the country, and extensive preparatory 
studies are under way to discover the results of the immense amount 
of planting already done, very largely with poor results. The circu- 
lar which makes this offer public has just appeared. Forest fir<?s 
have been studied both historically among newspapers and other 
records, and at some length in eight States in the field, and results of 
importance have been reached and will be published within the year. 
Studies of the growth and reproduction of five important timber 
trees have been begun with the idea of determining whether it will 
pay to hold timber land bearing these trees for a second crop and pay 
taxes. It is expected that the results for one species at least will hv 
ready for publication during the present year. A series of careful 
historical studies of lumbering, and of the progress of forestry in the 
different States and in the country at large, has been undertaken. 
The forest history of ou(^ State is practically completed, and much 
additional material has been gathered. A plan for systematic con- 
trilmtions to the knowledge of North American forests has been 
devised, and has already yielded very valuable results. The Division 
has been thoroughly equii>ped with insti-uments for field work. A 
system for a photographic forest descrij)tion of the United States has 
been worked out, and the collection is well under way. The mailing 
list has been carefully revised and increased from 1,200 to 0,000 
names, including about 2,000 newspapers, while the personnel of the 
Division at its highest was more than iive times the total membership 
at the beginning of the last fiscal year. 

.Throughout the year the Division has Ijeen in close, and to it most 
fruitful, cooperation with the forest work of the United States Geo- 
logical Survey. 

ORGANIZATION. 

In view of the radical changes which have been made, a word on 
the organization of the Division is required. At present all its work 
is assigned to four sections, each with a man of *^pecial knowledge and 
qualifications at its head. These are the Section of Working Plans 
(in charge of Henry S. Graves, Superint-endent of Working Plans), to 
which all practical work in the woods is assigned; that of Economic 
Tree Planting (in charge of James W. Toumey, Superintendent of 
Tree Planting), whose function is sufficiently indicated by its name; 
that of Special Investigations (in charge of George B. Sudworth, 
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Dendrologist), dealing with the habits and characteristics of trees 
which affect their use in practical forestry, and that of Office Work 
(in charge of Otto J. J. Luebkert, Head Clerk). Because of the 
absence of the Dendrologist in the field for several months on work 
of importance in connection with the United States Geological Sur- 
vey, the Section of Special Investigations has been for the year in the 
immediate charge of the Forester. The technical assistants, under 
the supervision of the heads of sections, are of various grades, of 
which two only need be mentioned here. 

COLLABORATORS. 

The first grade, that of coHaborator, is filled by experts of estab- 
lished reputation in forestry, lumbering, or tree planting, not other- 
wise connected with the Division, who have knowledge of special 
value to it. They are not residents of Washington, but scattered 
throughout the country, and their function is to prepare and forward 
for publication treatises on subjects previously agreed upon. The 
result of the association of these gentlemen with the Division, of 
whom there are now eight, will be the preparation of authoritative 
statements of great value at a very moderate cost. The pay of a 
collaborator is $300 j^er annum. 

STUDENT ASSISTANTS. 

The grade of student assistant was created for two reasons: Fii-st, 
to provide trained men for the future needs of the Division, and 
second, to supply it at once with assistants of high intelligence at 
small cost. The great majority of student assistants are college or 
university men. Only those who have declared their desire to adopt 
forestry as their profession are received, and among these a rigid 
selection is possible l^ecause the demand for places very largely 
exceeds the number of positions. In the field, the student assistants 
work under the supervision of trained foresters, with results of marked 
value to the Division, chiefly in the preparation of working i>lans and 
the study of commercial trees. Living usually at lumber camps, they 
keep the same hours as the men, and often, on the testimony of the 
latter, do the harder work. Tlie practical experience they gain is in 
no sense intended to replace thorough training at a forest school. 
The pay of a student assistant is 825 ix^r month. 

About twenty-eight student assistants liave been on the rolls of the 
Division since July 1. 

SALARIES. 

The ex|)enditure for salaries of all kinds during the year reached 
G2.2 per cent of the total appropriation. This proportion would have 
been somewhat reduced had the field expenses borne by private own- 
ers been paid by the Division. (See under *' Working plans," below. ) 
A larger proportionate amount of field work during the present year 
will, it is hoped, tend to lower the present figure, which, under the 
circumstances, is not unsatisfactory. 

SECTION OF WORKING PLANS. 
WORKING PLANS. 

Last October, through the medium of Circular No. 21, an offer of 
practical advice and assistance was made to farmei-s, lumbermen, and 
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others in handling their forest lands, with a view to bring about 
the substitution of conservative for destructive methods. The offer 
provided for the preparation of working plans with full directions 
for work, as well as for practical assistance on the ground, without 
cost to the owner of wood lots, but in the case of larger tracts at the 
cost to the owner of traveling expenses and subsistence, together 
with the necessary helpers, for the agents of the Division while in 
the field. 

In response to the circular there were received during the year 
applications from 123 owners in thirty-five States for assistance in 
the management of 1,513,592 acres. Of these applications, 48 were 
for large tracts covering together 1,500,215 acres, and the remainder 
were for farm wood lots. Personal attention on the ground was 
given to 41 tracts, covering about 400,000 acres in nineteen States. 
On the majority of these tracts it was found possible for the owners 
to carry out the working plans without personal assistance, but on 
15 of them the participation of the Division is required for the execu- 
tion of the plans. On two of the latter, with a joint area of 108,000 
acres, the working plans were put in execution early in the year, and 
at the present writing the first year's work has bi^en successfully 
completed, and the second year's work is well advanced under very 
favorable conditions. A calculation based on exact measurements 
of the amount of lumber wasted by the prevailing practice of cutting 
high spruce stumps in the Adirondacks led to a clecided change for 
the better on the tracts just mentioned, and at the same time a 
marked reduction in the amount of young spruce cut for road build- 
ing was brought about. These are influential changes. A detailed 
account of the work on these two tracts, entitled "Practical for(>stry 
in the Adirondacks," by Henry S. Graves, Superintendent of Working 
Plans, is now in press. 

The total exi>ens(^ during the year under the ledger head "Work- 
ing plans" was ^4,133.35, or 14.5 per cent of the total appropriation. 
The expenditures of private owners, under the terms of Circular 21, 
amounted to 8 per cent of the same, or 82,239.23. 

The work between July 1 and August 31 of the present year con- 
sisted in the preparation of working plans upon two large tracts in 
the Adirondacks, comprising an area of about 100,000 acres, in mak- 
ing preliminary examinations of seven additional tracts, and in the 
continuation of the work alreadv in hand. In connection with the 
first, a si)eeial study was made of the growth and production of 
-loruco on tin* eastern side of the Adirondacks and of birch and maple 
'A the western sloj>^ Additional application has Ix^en made for 
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Thirteen men in all have been employed on this work at different 
times during the year, and the total expense has been $4,221.35, or 
14.8 per cent of the total appropriation. 

From July 1 to August 31 the work outlined above has continued 
without notable change except the addition of ten men, chiefly 
student assistants. 

INSTRUMENTS. 

The total lack of field instruments at the beginning of the year 
made necessary a very large expenditure for that account. At pres- 
ent the Division is well equipped with the indispensable material for 
effective field work, but at a cost for the year of $1,766.48, or 6.2 per 
cent of the total appropriation. 

SECTION OF ECONOMIC TREE PLANTING. 

In accordance with the recommendation made in the last annual 
report, the planting of experimental plats in cooperation with State 
agricultural experiment stations has been entirely discontinued, and 
arrangements have been made whereby the stations have taken over 
the plantations, together with the responsibility for them. This step 
was taken after a thorough study of the old plan, after careful examina- 
tion on the ground of the plantations at nine of the eleven stations, 
and with the acquiescence of the authorities of every station. After 
considerable difficulty this matter has been entirely disposed of, with 
the exception of delayed settlements with two of the nurserymen who 
were under contract to raise seedlings for the use of the cooperative 
experiments. It has been replaced by two lines of activity: One, a 
careful study of the results of planting.already done, in which all the 
species used in the cooperative plantations are represented, and from 
which practically all tlie results to bo expected from them after many 
years may be obtained without delay and far more cheaply; and the 
other, the giving of practical advice and assistance to tree planters 
under the terms of an offer similar to that made to forest owners in 
Circular 21. The work involved in disposing of the cooperative 
experiments has delayed the publication of this offer (in Circular No. 
22, recently issued) until the present fiscal year, but the preliminary 
work was accomplished l)efore the year began. 

Close relations have been established, through correspondence and 
by personal contact, between the Division and five of the most com- 
petent men in the treeless regions, and these gentlemen are now pre- 
paring, from the results of their past experience, supplemented where 
necessary by further investigations, reports on subjects of direct 
interest to the tree planter. It is believed tliat these reports will be 
of capital importance to this branch of the Division's work. 

The expenditure of this section for the year was 14,111.98, or 14.5 
per cent of the total appropriation. A very considerable part of this 
sum was expended under contracts connected with the cooperative 
plan now laid aside. 

From July 1 to August 31, 1899, the studies and the preparatory 
work of the section have l>een continued, and tlie offer abo^e referred 
to lias been made known through the pu])lication of Circular 22. 
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SECTION OF SPECIAL INVESTKiATIONS. 

FOREST FIRES. 

Field work on forest fires was carried on in Wisconsin through the 
courtesy of the geological survey of that State, in Colorado (two 
parties) and Montana through cooperation with the United States 
Geological Survey, and by members of the Division in the States of 
Washington, Florida, Georgia, and New York. 

A historical study of forest fires, with the purpose of ascertaining 
the amount of damage and the true place of fires in the economy of 
the forest, was begun in the latter part of July. The number of records 
obtained was 4,327, beginning in the year 1754. One thousand one 
hundred and fifty-five volumes of newspapers have been examined, 
and tn addition about 500 other volumes. The available files of the 
best newspapers of seventeen States have been searched. Besides 
that made in the Library of Congress, extensive research has been 
carried on in New York, Boston, and Madison, Wis. About 1,200 
records have been briefed and transferred to a classified card index. 

The expenditure under the ledger head of "Forest fires" was 
$4,306.00, or 15.1 per cent of the total appropriation. 

During July and August, 1899, about 1,000 additional records have 
been obtained, so that the total is now considerably more than 5,000. 
Field work was in progress in four States. A special study of refor- 
estation on burnt land is in progress in the Medicine Bow Mountains 
of Colorado, and promises most interesting results. 

STUDIES OF NORTH AMERICAN FORESTS. 

A series of studies by experts witli special knowledge of definite 
localities has been undertaken during the year, and it is expected 
that three of them will be ready for the printer during the coming 
winter. Part of this work is in cooperation with the United States 
Geological Survey. From the character of the contributors to this 
series results of x>ermanent value are confidently expected. 

STUDIES OF FOREST HISTORY. 

Historical studies of progress in forestry were begun for New Jersey, 
Massac'hu setts, and oth(»r States, and practically completed for New 
York. 

During July and August, 1899, much material was collected for a gen- 
eral account of the progress of forestry in the United States, and of the 
practical application of conservative forest treatment in this country 
until now, which is much more frequent than is usually supposed. 

PHOTOGRAPHIC FOREST DESCRIPTION OF THE UNITED STATES. 

Noteworthy progress has Ix^en made during the 3'ear, although far 
less than is hoped for in tlie present twelve months. The collection 
is now in a position to grow rapidly and systematically. It has 
absor])ed l.*4 per cent of the total appropriation, or about the same 
amount as sundries and contingent expenses. Altogether the Section 
of Special Investigations has consumed 21 per cent of the total api)ro- 
priation. 
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SECTION OF OFFICE WORK. 
ROUTINE. 

In spite of the very drastic reorganization to which it was subjected, 
and in which much time and energy was consumed, the Section of 
Office Work has done excellent serv ice during the year, and is now 
in a condition of high efficiency. New systems of filing have been 
introduced, a carefully selected mailing list of G,000 names, includ- 
ing about 2,000 newspapers, has been prepared from a nucleus of 
1,200, and a rapidly increasing correspondence has l)een systematically 
handled. 

PUBLICATIONS. 

The publications for the fiscal year have not been numerous because 
of the reorganization of the divisional work, but the material accumu- 
lated during the year will furnish a far larger number in the ensuing 
twelve months. 

TREE BOTANY. 

The botanical work formerly carried on by the Division was aban- 
doned at the beginning of the year, and its botanical collections have 
been turned over to the National Herbarium and the Division of 
Botany. 

^WORK FOR THE ENSUING TEAR. 

No further readjustment of the work of the Division, and but slight 
addition to its pei*sounel, will be required during the ensuing year. 
All the lines of work it is proposed to follow during 1899-1900, except 
the watei-shed investigation, were either fully organized or well begun 
in 1898-99. 

WORKING PLANS. 

Of tlie total amount of land submitted to the Division for working 
plans, about 1,200,000 acres have not been examined. During the 
ensuing year these tracts will be considered as fast as the force of the 
Division will permit, and working plans will be made for a selected 
number. One or more of the working plans already in preparation 
will be printed. 

STUDIES OF COMMERCIAL TREES. 

In addition to the completion of the work on the loblolly pine and 
the spruce of the eastern Adirondacks and the continuation of work 
on the other trees already undertaken, the intention is to begin the 
study of the coast redwood in California without delay, and later, if 
money enough can be saved for that purpose, to take up the white 
oak and the hicjcories. 

ECONOMIC TREE PLANTING. 

In addition to the studies now under way, the work for the present 
year will consist largely, first, in giving practical assistance to tree 
planters in the selection of the right trees to jilant and in planting 
them rightly, and, second, in an attempt to determine in definite 
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figures the true effect of bare and wooded or brush-covered slopes on 
the run-off of streams. This problem is a difficult one, but it is 
believed that facts of real value may be brought to light. The vast- 
ness of the interests affected by the solution will justify the most per- 
sistent and careful work. 

SPECIAL INVESTIGATIONS. 

The field work and other lines ot effort already begun are to be con- 
tinued. Further results from the studies of North American forests 
and of forest history are expected during the year. 

The extension of the historical work on forest fires to States not yet 
reached is urgently required, and field work will be carried on in the 
States where it is already in progress, and in special localities in the 
Southeastern United States. Tlie collection of photographs will 
receive much attention during tlie winter. 
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TVORK OF THE YEAR. 

PRINC^IPAL LINES OF WORK. 

The work of the year has been a continuation and an extension of 
the work of previous years. It consists of the investigation of alkali 
soils and irrigation, soil mapping, physical investigations, instruments 
and methods, soil moisture records and climatology, chemical investi- 
gations, tobacco investigations, work for the Paris Exposition, arid 
the clerical work incident to the field and laboratory investigations, 
together with the ordinary correspondence of the Division. 

ALKALI SOILS AND IRRIGATION. 

The most interesting and probabl}^ the most important economic 
work which the Division of Soils has undertaken is the investigation 
of the alkali soils of the irrigated districts in the West. Nearly all of 
the older irrigated districts are suffering more or less seriously from 
alkali and from the rise of seepage watei-s in the soils. The subject 
is of the utmost importance and the work of the Division has attracted 
very wide and favorable notice. Bulletin No. 14, on the alkali soils 
of the Yellowstone Valley, was published during the early part of the 
'fiscal year, and Farmers' Bulletin No. 88, based upon this, was pub- 
lished immediately afterwards to meet the great demand for informa- 
tion on this subject. This latter bulletin was distributed to about 
10,000 names sent in by the various railroads in the West, besides the 
usual large distribution of this class of literature. 

It is gratifying to report that the methods and equipment of the 
field parties have been perfected and greatly simplified during the 3'^ear, 
the parties now being thoroughly well equipped for the investigation 
and mapi^ing of extensive areas of alkali lands. 

The electrolytic bridge, used for determining the soluble salt content 
of soils, has been simplified until it is now in a thoroughly satisfactory 
form, adapted to accurate and rapid field work. The instrument is 
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smaller than the one first used by the Division, weighs less, and has a 
direct reading scale, giving the resistance of the soil in ohms. It is 
now upon the market and several instruments have been purchased 
by experiment stations and private individuals. 

This instrument gives only the total soluble salt content in terms 
of some standard, the standard usually being a mixture of the salts 
representing the actual composition of the soil as determined by 
chemical analyses. It was very troublesome to depend upon the 
laboratory for this data, and quite annoying to have to wait for the 
results of the chemical analyses before knowing the exact composi- 
tion of the mixed salts in any particular district. A very convenient, 
rapid, and accurate volumetric method was therefore devised in the 
Division in cooperation with the Division of Chemistry for determin- 
ing in the field the relative amount of chlorides, sulphates, and 
carbonates which form the bulk of the salts in the alkali lands. The 
composition of the alkali can now, therefore, be rapidly determined 
in the field, and this has added very materially to the efficiency of the 
field parties. 

Quite recently it was found, in working in the black alkali districts, 
that a considerable part of the sodium carbonate was in the form of 
bicarbonate, which so far as we know is comparatively harmless to 
crops. The methods used for determining the carbonate of soda also 
took in this form of bicarbonate; therefore the results were vitiated 
to the extent that all of the carbonate found was not equally harmful. 
A method was therefore devised in which the sodium carbonate is 
neutralized by the acid sodium or potassium sulphate, using an indi- 
cator to tell where the alkali soil extract becomes exactly neutral. 
The acid potassium sulphate does not react with sodium bicarbonate; 
so the real alkalinity of the soil is thus rapidly and quickly deter- 
mined in the field. This method is exceedingly sensitive, detecting 
with certainty 0.002 per cent of sodium carbonate, while the limit for 
most plants is 0.2 per cent. 

The results of the field work at Billings, Mont., published in Bul- 
letin No. 14 of this Division, set forth very clearly and logically the 
source of the soluble salts of this locality in the rocks from which the 
soils were derived. They show also the cause of the accumulation 
or rise of alkali and seepage waters in the arable soils around Billings, 
the conditions tending to bring about these evil consequences, and 
the methods of underdrainago which should bo used in the prevention 
of similar injury to valuable lands and in the reclamation of lands 
already injured by seepage water and by alkali. Detailed maps were 
prepared of a small area, showing for each foot in dei)th down to a 
total depth of 10 feet the distribution of the alkali and seepage 
waters. This is a most important basis for the installation of drain- 
age works, as it shows the natural lines of drainage in the soil along 
which the open drains or tile-drains should be run. 

During the following winter active preparations were made to 
continue and extend these investigations during the present season 
into other districts, and in March a field party, thoroughly equipped 
for rapid and accurate field work, was sent out to survey the irrigated 
districts of the Pecos Valley, New Mexico. Data have been collected 
for the accurate mapping of the soils and alkali conditions over 
approximately 100 square miles, and a reconnoissance was made of a 
very much larger area. The data collected in this work will be 
arranged for publication as soon as the material can be worked over 
and the maps prepared. 
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The principal districts examined covered an area of about 25 
square miles at Roswell, N. Mex., and about 75 square miles at Eddy 
(Carlsbad), N. Mex., while more or less detailed work was done at 
Hagerman, N. Mex., and at Barstow, Tex. 

At Roswell the principal source of the water supply is good. I is 
obtained from the North and South Spring rivers, fed by very large 
and deep-seated springs in the artesian basin of the Hondu River. 
These waters carry on the average about 76 parts of soluble material 
per 100,000 parts of water. The Berendo River, also used to some 
extent in this district, rises in gypsum lands and carries very much 
larger quantities of soluble matter — on an average about 250 parts 
per 100,000 — and needs to be used very sparingly and with caution. 

The waste waters from these streams and all drainage waters from 
the district around Roswell are caught and turned into the Northern 
Canal, which irrigates the land around Hagerman. At this point the 
water carries about 200 parts of soluble matter per 100,000. Below 
this the Pecos River, which collects the surplus water from these two 
districts, is dammed a few miles above Eddy to supply the Southern 
Canal system, which irrigates a large district around Eddy. This 
water contains on an average about 310 parts of soluble matter per 
100,000, and in dry seasons the amount goes up to over 500 parts, and 
approaches the limit of endurance of most cultivated plants. At 
Barstow, about 80 miles below Edd}', the amount of soluble matter 
increases considerably, until, even under normal conditions, it is near 
the limit of endurance for most crops. 

Within the districts named there are large irregular areas of gypsum 
soil, which have a remarkable power of allowing seepage watei's to 
percolate freely and to a very long distance. Even the normal seep- 
age from the canals through this soil has supplied such an excess of 
water as to have ruined large areas upon which no irrigation had 
been practiced. At one point below Eddy the canal loses 17 per cent 
of its volume in a distance of about 1:^ miles. 

These conditions — the increase of the salt content of the waters in 
going south and the occurrence of these gypsum soils — make the treat- 
ment of the alkali lands and protection from injury quite different 
in the several districts, so that the problem is not altogether a simple 
one. 

At Roswell the soil originally contained a large amount of alkali at 
a depth of from 2 to feet, with very little showing on the surface. 
In the alkali flats and in lands which have been less injured by seep- 
age waters and alkali the salts are found mainly in the upper soil, 
or within 3 feet of the surface. The water supply is excellent, and 
simple drainage, with occasional flooding, would he sufficient to remove 
the source of trouble and to reclaim even the woi-st lands. Due con- 
sideration must be given, however, to the location of the gypsum 
soils and to the line of natural drainage, as open drains are quite 
inefficient in such soils when run across the line of natural drainage. 

At Eddy in such soils the conditions are much more complex, as 
the soil is naturally free from alkali, while the w^ater contains a large 
amount. Here the canals must be protected by cementing or other 
efficient means, where they pass through the gypsum soils, while 
underdrainage, frequent floodings, and a large amount of water must 
be used to wash out the salts left by the evaporation of the water 
used in the ordinary irrigation processes. 

These statements show the complexity of the subject, and yet it is 
gratifying to state that in none of the districts investigated by this 
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Division have the difficulties appeared insurmountable when good 
water is available. 

In the work at Roswell the Division had the cooperation of the New 
Mexico experiment station, as Prof. J. D. Tinsley, of that station, 
assisted in the work. 

For the fiscal year ending June 30, 1900, arrangements have been 
made to cooperate with the Utah experiment station in the investiga- 
tion and mapping of an area of about 200 square miles in the 
immediate vicinity of Salt Lake City, in the area watered by the 
Jordan River. Cooperation has also been decided upon with the Ari- 
zona experiment station, and it is proposed to spend about three 
months in mapping the alkali soils in certain districts of that Terri- 
tory. Later it is proposed to have a party in southern California 
cooperating with the California experiment station in studying the 
very important and complex problems presented in that region. It 
is planned to have two field parties out during the greater part of the 
year. In addition to the work just mentioned, a recoiinoissance will 
be made in Colorado and Utah, and probably another large area will 
be studied in detail, but the locality has not yet bec^n decided upon. 

To show something of the economic importance of the alkali prob- 
lem, Mr. Gardner reports that in the area around Salt Lake City, on 
what was formerly the most fei-tile land of the valley, the injury 
from seepage waters and alkali has become so great that lands which 
were formerly valued at from $50 to S75 per acre are now lying out 
as barren wastes, many of them of no value and some of them hav- 
ing a nominal value of from $5 to $10 per acre for pasture. These 
lands could, without question, be reclaimed by thorough underdrain- 
age, at a cost varying from §10 to $20 per acre, depending upon the 
character of the soil and the location, provided large areas were 
reclaimed. As the lands thus reclaimed would approximate their 
original value, there is indicated a profit of from $30 to 850 per acre, 
at a very conservative estimate upon the original value of the land. 
I know of few more profitable lines in agriculture than the reclama- 
tion of many alkali areas which the i>ivision of Soils has examined. 

This injury has been so sudden and so widespread that the prop- 
erty value of whole townships may be almost entirely destroyed 
within the course of two or three yeai*s. 

In many cases the proper treatment for these lands, both to pre- 
vent the rise of alkali and seepage waters and to reclaim the damaged 
lands, has been pointed out so logically and strongly that the argu- 
ments are almost irresistible, but so far very little attention has been 
paid to the advice so given and very few attemi)ts have been made 
^<o use the information thus disseminated. As a rule, the person whose 
land has been ruined has not the money to invest in improvements, 
»^hilo those whose lands have not yet bei^n affected can not see the 
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would be a small amount to use in an object lesson which, in my 
opinion, would be of the greatest benefit to the irrigation farmers. 

The reports and maps issued by the Division are well enough in 
their way, but they do not attract the attention and do not have the 
weight of a practical demonstration of the efficiency of the methods 
recommended for the protection and reclamation of these lands. 

If the money should be appropriated, I would plan, with your per- 
mission, to take up a tract of 25 or 50 acres in several of the typical 
alkali districts, where the different forms of alkali salts predominate 
and where different conditions of soil and water prevail. 

The Division should secure the services of an expert drainage engi- 
neer, as we now have of a tobacco expert, and through his advice and 
assistance the conclusions and recommendations of the Division of 
Soils should be applied to the reclamation of these lands in a 
thoroughly practical way. It is my opinion that this work should be 
distributed over four or five of the arid States, and that it should be 
done, so far as possible, in cooperation with the experiment stations 
and with the State authorities. After the practical and economic 
results are established the Division of Soils should withdraw from 
said cooperation. This recommendation, therefore, does not imply 
the establishment of permanent stations, but of certain investigations 
which should extend over periods of from three to five years. 

SOIL MAPPING. 

In my last report I called attention to the fact that the investiga- 
tions of the Division had progressed so that we were now in a position 
to equip field parties for the detailed mapping of soils. During the 
present year detailed work has been carried on along these lines in 
several localities. A definite agreement has been entered into with 
the Maryland geological survey, cooperating with the Maryland 
experiment station, in which this Division has undertaken to map 
the soils of Maryland. The Maryland geological survey shares the 
expense of the field work. It is proposed to issue a series of soil maps 
with sufficient explanatory text to make the work intelligible, while 
the Maryland geological survey will publish the same material with 
reference more particularly to local interests in the economic studies 
of the State. 

In pursuance of this plan, about 250 square miles were mapped in 
Washington County, Md., including the larger portion of the well- 
known Cumberland Valley, and about 250 square miles in Cecil 
County. Manuscript maps have been prepared showing very clearly, 
with different colors, the area and distribution of the different soil 
formations of the several localities. It is proposed to push this work 
vigorously during the coming year. 

An arrangement has also been entered into with the Louisiana 
experiment station, in which this Division has agreed to map the soils 
of Louisiana and be responsible for the preparation of reports, the 
material to be available both for the Department of Agriculture and 
for the Louisiana station. The station will in this case also share 
the expenses of the field work. To carry out these lines of work it 
is proposed to have two field parties out during the coming year. 

Arrangements are also pending with one of the other State geolog- 
ical surveys for the mapping of the soils of the State in connection 
with the economic work of the survey. 

Authority was granted by Congress, in the last appropriation bill, 
for the Division to map the soils of the principal tobacco districts of 
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the United States. In pursuance of this work, a field party was organ- 
ized and started on the firet of July, 1899, to map the soils of the 
Connecticut Valley. This district can probably be completed during 
the present field season, and another district, not yet decided upon, 
will be taken up next spring. Tliese tobacco-soil investigations are 
being supplemented by other lines of research as to the character of 
the tobacco grown upon the different soils, which will be reported in 
another place. 

I look with great favor upon the cooperation which has been estab- 
lished between this Division and several experiment stations and 
State geological surveys, for it gives promise of being of mutual bene- 
fit to this Division and to the public. After years of hard work and 
careful research, tlio Division has devised methods and has trained 
men for field investigations. We are thoroughly prepared for field 
work, so far as the means at our disposal will permit. The experi- 
ment stations and the State geological surveys are not familiar with 
the metliods of field soil work, and there are no men available except 
in this Division for such lines of work in this country. In this 
cooperation the State organizations get the benefit of our training 
and experience, while the Division gets the very important benefit of 
increased funds for field expenses and the association with local insti- 
tutions thoroughly familiar with local conditions and resources. 
Furthermore, the results of the investigations are presented in con- 
nection with other economic lines of work, and are distributed where 
tlu^y can do the greatest amount of local good. The State organiza- 
tions are thus relieved of responsibility in the direction of the work, 
while the Division is enabled to cover a far larger area of country 
than would otherwise be possible. 

PHYSICAL INVESTIGATIONS. 

While the field parties are doing the most elaborate and conspic- 
uous woi'k for the Division, the success of their investigations 
depends in a large part upon the methods and principles worked out 
in the laboratories of the Division. To a large extent the field par- 
ties apply the results obtained in the laboratory as a basis for the 
classification of soils and description of the soil conditions. To sup- 
port the field parties in their work and to help them interpret the 
results and observations they make upon economic problems, impor- 
tant physical lines of research have been carried out in the laboratories 
of the Division. 

Investigations liave been made during the past year as to the influ- 
ence of the texture and chemical composition of the soil upon the 
evaporation and seepage waters; particular attention has been given 
to the influence of the presence of the so-called alkali salts upon the 
evaporation from a water surface, in wliich it has been shown very 
conclusively that the remarkable effect of these salts in conserving 
the moisture in soils, which is a very noticeable thing in the arid 
regions, is due to the formation of a thin film or crust of salt, often 
imperceptible to the eye, which forms on the surface of the ground 
as the first effect of evaporation. Where the surface of the ground 
is kept constantly stirred the i^resence of the salts seems to have 
little effect upon the evaporation. 

The absorption of salts by soil grains and the chemical changes 
taking place in the soluble salt content of soils has also been studied 
in some detail to throw light ui)on the effect of leaching, upon the 
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drainage, flooding, and the use of chemical substances to reclaim 
alkali soils, and upon the effect of fertilizers in general. 

Another important but difficult problem has continued to receive 
attention, namely, the study of the physical properties of loam and 
clay with reference to their structure, plasticity, flocculation, and 
packing, the extreme contraction of certain soils on drying, and the 
formation of hardpan, which is a very important problem in many 
sections of the country. Many complaints have been received by the 
Division, especially in the past season, of the formation of hardpan 
just below the depth of plowing in the irrigated lands of portions of 
southern California, which has proved very troublesome and has done 
a considerable amount of damage. 

These subjects are exceedingly intricate and difficult to work out, 
but the vast importance of the economic problems depending upon 
these physical properties of soils justify a prolonged and searching 
inquiry into the matter. 

INSTRUMENTS AND METHODS. 

The electrical instruments devised by this Division for soil investi- 
gations have been gradually perfected, so that it is believed there is 
little possibility now of improving their fonn or of reducing their 
cost. 

The instruments were devised to determine the moisture content of 
arable soils, to determine the temperature of the soil, and to deter- 
mine the soluble salt content of soils. The first instrument used by 
the Division had several switches, adapting the same instrument for 
use for all of these purposes. As a matter of convenience, however, 
three instruments are now used, thus simplifying and greatly reduc- 
ing the size and weight and lessening the cost of each. They are 
being made upon a commercial basis by one of the large New York 
electrical companies andean be purchased in the open market. This 
relieves the Division of what was becoming the onerous duty of issu- 
ing instruments to various experiment stations and individuals in a 
cooperation which was of comparatively small value to the Division. 

The instruments each have a direct reading scale, so that no calcu- 
lations or reductions are needed except in the electrolytic bridge used 
for salt determinations. The soil hydrometer indicates the relative 
amount of water in the field at any depth occupied by the electrodes, 
in terms of some known amount which is taken as the normal or 
standard. This is usually the optimum amount required for vegeta- 
tion upon that particular soil, as determined from experience or as 
arbitrarily selected. 

The electrical thermometer gives readings directly in degrees of 
the Fahrenheit or Centigrade scale, according to the calibration, and 
has the advantage that the temperature coil can be deposited in 
places difficult of access and connected by wires to the measuring 
instrument. This instrument has a number of commercial uses 
besides its use in soil investigations, and is being introduced into 
various commercial lines. 

One valuable use of the electrolytic bridge for soluble salt determi- 
nations, which has not before been pointed out, is for recording the 
purity of the water supply for irrigation purposes. The total solids, 
which is a very good indication of the value of water for irrigation 
purposes, can be quickly determined by the use of this instrument, 
and it is therefore well adapted for use in general prospecting for 
water. Furthermore, where the salt content of water is high and 
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approaches the limit of profitable use, an electrode can be suspended 
in a canal, flume, river, or reservoir from which daily readings can be 
taken to determine the fluctuations in salt content due to evapora- 
tion, storm waters, or other causes. This is particularly important 
under certain circumstances in deciding which waters should be col- 
lected in the reservoir and which rejected on account of the salt con- 
tent and when unusual precautions should be taken in applying irri- 
gation waters to the land. In certain localities such daily observa- 
tions as these would be of inestimable value to the water companies 
and to their patrons. Where the water is of good quality this would 
be of much less importance. 

The three forms of electrical instruments have l)een described by 
Mr. Briggs in detail in Bulletin No. 15 of this Division. 

SOIL MOISTURE RECORDS AND CLIMATOLOGY. 

The extensive series of soil moisture records which have been car- 
ried on by the Division of Soils for a number of years were given up 
at the close of the last season. Among the valuable features brought 
out by these moisture tests were the optimum amount of water for 
normal plant development of a number of important types of soils 
under prevailing climatic conditions, the extent and rapidity with 
which the rainfall passes down into the soil or is lost by evaporation 
for a number of these soils, and the lines of drought and of excess 
of moisture for the various soils and for several crops. The investi- 
gations have also thrown an important light upon the possible extent 
of the control of moisture conditions through methods of cultivation 
and of fertilization. The possibility of such control appears to be 
much less than was formerly supposed. 

In my previous reports I have called attention to the relation of 
the soil moisture, the temperature, relative humidity, and wind 
velocity as factors in the growth of crops. It was stated that an 
approximate numerical relation had been worked out between soil 
moisture and the temperature, humidity, and velocity of the air. 
Several consultations were held with the chief of the Weather Bureau 
with reference to the extension of these investigations in climatology 
with soil moisture as a principal factoi;. Owing to the great develop- 
ment of the work of the Division, however, in field investigations this 
work has been laid aside for the present. The subject, although of 
the greatest importance to agriculture, is admitted to be very com- 
plex, and it would take a long while to establish the normal condi- 
ions anc ^ work out the actual relations in the several factors which 
lave bee) ily approximately determined b^ the work already done. 
1 view o le imp'^ 'int developments along economic lines of the 
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CHEMICAL mVESTIQATIONS. 

With the cooperation of the Division of Chemistry an important 
line of research has been undertaken in the study of the chemical 
composition of important types of soil and in the relative solubility 
of the soil in solvents, to throw light particularly upon the mineral 
constituents and upon the relative availability of the mineral constit- 
uents for plant foods. 

This work is based upon what is probably the most extensive and 
comprehensive collection of soil samples which has ever been made. 
The soil collection of the Division amounts to over 4,000 samples, 252 
samples having been collected during the present season from 22 
States and foreign countries. These samples have been collected 
with great care to represent important and marked types of soil, and 
we have full notes of their origin, products, and agricultural value. 
They have been grouped under appropriate classes, catalogued, and 
arranged in the most convenient manner for thorough investigation. 

In addition to this collection, the Division of Soils, through its various 
expeditions, has collected a great amount of information regarding 
the physical and chemical character of the large areas represented by 
these samples, and these notes give valuable data to base these chemical 
investigations upon. The material and observations have been accu- 
mulating for years with this object in view of eventually providing 
the best possible conditions for chemical investigations of certain 
important economic problems that have not heretofore been clearly 
understood. 

Several chemical methods have been devised for use in field investi- 
gations and in the mapping of soils, and several minor problems 
encountered in the field work have been investigated during the year. 

TOBACCO INVESTIGATIONS. 

In the last appropriation bill Congress authorized a very compre- 
hensive line of tobacco investigations to supplement the work of this 
Division in the investigations of the soils of the principal tobacco 
districts. Although the money was not available until the first of 
July, 1899, considerable preliminary work was done during the past 
year and some important results have been attained. 

Through the cooperation of the Division of Vegetable Physiology 
and Pathology, Dr. Oscar Loew was detailed to make some chemico- 
physiological investigations. In December he went to Florida in 
company with Mr. Means, of this Division, and records were obtained 
of the conditions in the fermentation of Florida tobacco. A report 
has been published showing the moisture content of the tobacco and 
t he temperature of the fermenting piles, which will be a valuable guide 
in the manipulation of tobacco for persons who have not had practical 
experience in this work. 

Dr. Loew's investigations were published in Report No. 59, entitled, 
" Curing of cigar-leaf tobacco in Florida." Dr. Loew found that the 
fermentation, in which the flavor and aroma of the tobacco is developed, 
is not due to bacteria as was formerly supposed, but to the action of 
soluble enzyms present in the cells of the leaf. These enzyms are 
supposed to be highly organized forms of protoplasms and require for 
their work certain conditions of moisture, temperature, and ventilation. 

The result of this discovery is likely to be far-reaching in its effect 
upon the manipulation of leaf tobacco and in the control of the product 
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derived from different soils. An interesting feature of this work, and 
one which shows the close relation to the soil investigation of the 
Division and fully justifies the work on the part of this Division, is 
the fact that the amount of enzyms appears to vary considerably with 
the locality and with the soil. Samples of the green leaf from certain 
localities contain a large amount of the enzyms, while the cured leaf 
contains practically none of the most active form. Investigations are 
in i^rogress now to study the conditions which appear to have destroyed 
the Jictive enzyms in the process of curing, with the expectation that 
if the cause of this is found the oxidizing agent can be preserved, so 
that tobacco from such lands can be fermented in the same way as 
the Florida and the Cuban leaf. 

The investigations also indicate that tobacco raised on certain soils 
contain none of these enzyms, and it is thought that this may account 
for the occurrence of the nondescript tobaccos that are so often pro- 
duced on soils outside of the recognized tobacco areas. 

In accordance with the provisions in the last appropriation bill, 
preparations were made to start a field party in the work of mapping 
the soils of the Connecticut Valley, as already mentioned, and this 
work was started on the first of July, 1899. A manuscript map has 
already been prepared of a considerable area, showing the classifica- 
tion and distribution of the soils of tlie valley, and Dr. Loew is mak- 
ing a careful investigation of the chemico-physiological character of 
the leaf from these different soils. 

It is an unquestionable fact that the different soils produce a very 
different grade of tobacco, and it is hoped that these inve^stigations 
may throw light upon the reason for this difference, at least so that 
we shall understand more clearly tlian ever before the relation of soils 
to the character of the crop, and it is hoped that we will have more 
control tlian ever before upon the commercial crops that are grown in 
that locality. 

Mr. M. h. Floyd, who has been identified with the remarkable 
advance made in the production of (^igar-leaf tobacco in Florida, has 
been appointed on the Division staff to take part in these investiga- 
tions on account of the technical knowledge and skill which he lias 
acquired in the development of the Florida industry. 

Mr. Floyd will be sent to Connecticut during the coming winter to 
cooperate with the Connecticut experiment station in the effort to fer- 
ment some of the Connecticut crop according to the Florida methods, 
^^very means known to the Florida grower will be tried to develop a 
ie«ivabl(^ flnvov and ar^^^nq. in the Connecticut tobacco, so as to 
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Having been directed by you to prepare an exhibit of leaf tobacco 
from the United States for the Paris Exposition of 1900, considerable 
attention has been given to this subject, and the plans are well advanced 
for what promises to be a very fine display. Mr. M. L. Floyd has 
immediate charge of collecting the material. The responses to our 
written requests and personal interviews have been very generous, 
and hearty cooperation has been assured wherever it has been asked. 

The greatest prominence will, of course, be given to the export 
tobaccos, as these are supplied to the foreign markets. In securing 
the material for this exhibit an effort has been made where possible 
to obtain a full line of samples from one i)er8on, firm, or association, 
as it is believed it will make a more uniform display than if individual 
samples were obtained to be brought together into a uniform exhibit. 
Nevertheless all available* sources have been drawn upon for good 
material. It is proposed to make this a veritable commercial exhibit, 
showing all the different commercial grades recognized on the mar- 
kets. A full line of such samples has already been promised from 
Maryland, Virginia, North Carolina, Kentucky, Tennessee, and Ohio. 
There will be a full display of cigarette tobaccos, particularly as these 
are coming into great demand in certain foreign countries. Our 
manufacturing types will also be fully represented, including smok- 
ing, chewing, and snuff tobaccos, and small samples of the products 
will be shown in connection with the leaf display to illustrate clearly 
the purpose and use of the different grades. 

While prominence is to be given to the manufacturing and export 
types of tobacco, our own cigar types will be well represented, and 
plans have been made for a very fine display of the Southern types 
from Florida and Texas particularly, and of the Northern types from 
Connecticut, Pennsylvania, Ohio, and Wisconsin. 

These will take in the principal commercial t^^pes of tobacco found 
,on our market, and will illustrate the variety and extent of our tobacco 
supply. It is believed that the material in hand and promised, and 
the plans for the installation give assurance of a very creditable display 
of the leaf- tobacco products of this country. 

CLERICAL WORK. 

Rather more than the usual amount of clerical work has been done 
in the Division. The correspondence has increased appreciably and 
the library of the Division has received nearly 450 copies of books 
and pamphlets relating to soils, which have been catalogued. This 
library now contains about 1,500 volumes, including books and bound 
pamphlets. 

The Division has 1,530 maps of all kinds, most of them having been 
catalogued. These are used as reference maps and as base maps for 
field work. 

Two bulletins, three reports, three Farmers' Bulletins, and two 
articles for the Yearbook have been published by the Division. These 
make 2G5 printed pages as against 180 pages last year. Several bul- 
letins and reports are in various stages of preparation. 



REPORT OF THE AGROSTOLOGIST. 



U. S. Department of Agriculture, 

Division of Agrostology, 
Washington, D. C, August 29, 1899, 

Sir: I have the honor to submit the fifth annual report upon the 
work of the Division of Agrostology for the fiscal year ending June 30, 
1899, together with an outline of work for the current fiscal year and 
recommendations for the future, presented in accordance with your 
letter of instructions. 
Respectfully, 

F. Lamson-Scribner, 

AgrostologLst. 
Hon. James Wilson, Secretary. 



WORK OF THE TEAR. 

GRASS AND FORAGE-PLANT INVESTIGATIONS. 

The work of grass and forage-plant investigations has been prose- 
cuted along the several lines indicated in previous reports. The value 
and necessity of actual field work as well as the importance of experi- 
mental cultures of those grasses and forage plants which we may wish 
to propagat-e and introduce into cultivation are no longer questioned. 

As stated in my last report, observations in the field have enabled 
us to understand the forage problems and needs of the several sec- 
tions of the United States, and materially advanced our knowledge of 
the native grasses and forage plants, their distribution, their relative 
abundance, their value as they exist to-day, the peculiar conditions 
of soil and climate under which they best thrive, the means by which 
they may be propagated, and their possible value in agriculture or in 
the economic arts. 

FIELD WORK. 

No country offers so large a number of useful grasses and forage 
plants as are to be found in the United States. There are native 
species adapted to nearly every condition of soil and climate, and 
selections can be made from among these to meet almost every require- 
ment of the farmer or the stockman. In order to secure information 
as to the best variety of crops to meet the needs of the various sections 
and climatic divisions of the country, it is necessary to study the con- 
ditions that there prevail — the soils, rainfall, drainage, and tempera- 
tures which govern the development of plants in a given area. To this 
end most of the Division force has been sent into the field or special 
agents employed to learn by direct observation tlie habits and distri- 
bution of native grasses and forage plants. Two agents were employed 
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to continue the work in the Southern States during the closing months 
of the last season, one working in Florida and another in Louisiana. 
Both made rich collections of most valuable material for the her- 
barium, and their field notes are of much importance in the work of 
the Division. 

EXPERIMENTAL WORK. 

The experimental work begun last 3- ear at Abilene, Tex. , has been 
continued with excellent results, some of which have been outlined 
in Circular No. 8, published last December. The work being done at 
Abilene in testing methods of treatment of the ranges is one of con- 
siderable interest and much practical importance. In connection with 
this work trial tests are being made at Abilene with a number of varie- 
ties of grasses and forage plants, a report on which is in preparation. 
During the year the work has been extended to the Pacific coast, where 
field observations have been made in California, Oregon, and Washing- 
ton. Experiments with grasses and forage plants have been made in 
eastern Washington at Yakima, in cooperation with the Northern 
Pacific Railroad, and at Wallawalla, in cooperation with the Oregon 
Railroad and Navigation Company. A large number of varieties 
have been tested during the season at Wallawalla, and among the 
more interesting and most promising varieties now being cultivated 
are Turkestan alfalfa from the dry regions of western Asia and oasis 
alfalfa from northern Africa. These varieties resemble tlie common 
alfalfa of this country, but it has already been manifest that the first 
named is more hardy, and it is believed that the latter will prove suit- 
able for locations where irrigation is impossible. Smooth brome grass 
has shown wonderful vitality under most trying conditions of extremes 
of heat, cold, and drought, and slender wheat giass, with some of the 
native rye grasses, has shown ready adaptability to cultivated condi- 
tions and in good soil great productiveness. Tlie blue gi*ama has 
made excellent growth wherever it has been cultivated. If it can 
be successfuly introduced upon tlie ranges of eastern Oregon and 
Washington, it will be a great boon to the stockmen of that country. 
Its power to resist trampling and drought gives it special value as a 
pasture grass, and upon rich, irrigated lands it is sufliciently pro- 
ductive to make a good hay grass. 

Reference was made in my last annual report to varieties of peren- 
nial beans from the table lands of New Mexico. Seed of one of these 
varieties, known as Metcalfe bean, was procured in suflicient quantity 
to experiment with it in a number of localities. This bi^an has made 
a fine growth at Wallawalla, and may prove to be as valuable to the 
dry regions of the West as velvet bean is to the Gulf States. 

COOPERATION OF FARMERS AND EXPERIMENT STATIONS. 

The field experiments of the Division are being largely carried on 
through cooperation witli prominent farmers in dilTerent parts of the 
country and with some of the State experiment stations, notably those 
of Tennessee, South Dakota, and California, and the results are so 
full of promise tliat it seems very desirable to have this experimental 
work extended still further. Some of the most valuable field investi- 
gations have been made in cooperation witli tlie oflicials of the State 
institutions, as, for example, Prof. Aven Nelson's work in the Red 
Desert of Wyoming, the results of which were published in Bulletin 
No. 13 of this Division. Similar investigations are now in progress in 
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other portions of the country and are proving of great value as a 
means of ascertaining the resources and needs of the sections visited 
and a basis for future work. Early in the spring of the present year 
a plan for conducting cooperative range exx)eriments with drought- 
resisting grasses at Highmore, S. Dak., was effected with the experi- 
ment station of that State. The work at Highmore is well advanced 
and is under the immediate management of one of the graduates of 
the State agricultural college. This plan of cooperation, which was 
made a special feature in the agricultural bill as passed by the last 
session of Congress, is most economical both for the Department and 
for the State authorities. It gives a wider interest and value to the 
investigations, and is certainly one of the best means of bringing the 
work of the Division in the closest touch with the people. 

SAND-BINDING GRASSES. 

The investigation of sand-binding grasses has been continued and 
observations on the native sand binders have been extended south- 
ward along the Atlantic coast to Florida, and also at various points 
along the Pacific coast and in the sandy regions of eastern Oregon and 
Washington. Some promising species of this group of grasses 
have been discovered, especially in the Pacific coast region, and 
experiments in propagating them have been undertaken. One variety, 
the seaside blue grass, wliich giows abundantly on the sand dunes 
along the coast of Oregon, has all the appearance of being a good for- 
age plant as well as an excellent sand-binder, and seeds of this grass 
have been collected in considerable quantity for experimental culti- 
vation. At the request of the War Department a number of grasses 
and other plants have been planted or sown on Tybee Island, at the 
mouth of the Savannah River. The variety which seemed most 
promising was the seaside oats, a tall strong-growing grass, native to 
the region. 

HERBARIUM WORK. 

An herbarium is an essential aid to the correct determination and 
classification of gnisses. Here specimens of grasses from every coun- 
try in the world are brought together and filed away in systematic 
order for ready reference. The collection of North American species 
in the herbarium is very full, giving it especial value for the study 
of the distribution of native species. The great value of the collection 
on account of its containing the types of a large number of species is 
fully recognized by botanists. During the past year 6,246 sheets of 
mounted specimens have been added to the collection, and the total 
number added during the past five years is 19,078. The duplicate 
specimens which have been accumulating for several years have been 
labeled and classified and arranged for distribution or exchange. 
The determination of specimens collected by our agents or of those 
sent in by correspondents for identification may be considered a part 
of the herbarium work to which much time has been given. Many 
thousands of specimens have been submitted to the Division for iden- 
tification since its organization. Between 3,000 and 4,000 were deter- 
mined for correspondents during the year. 
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PUBLICATIONS. 

The publication., issued from the Division the past fiscal year are 
as follows: 

Divisional bidletitis. — No. 13, The Red Desert of Wyoming and its 
Forage Resources, by Prof. Aven Nelson; No. 14, Economic Grasses, 
by F. Lamson-Scribner ; No. 15, A Report upon the Forage Plants and 
Forage Resources of the Gulf States, by Prof. S. M. Tracy; No. 16, 
Range Problems and How to Meet Them, by Jared G. Smith; No. 17, 
American Grasses Illustrated — II, by F. Lamson-Scribner; No. 18, 
Studies on American Grasses, by Jared G. Smith; No. 19, Structure 
of the Seeds of Grasses with Reference to their Morphology and Clas- 
siflcation, by P. Beveridge Kennedy. 

Fanners^ Bulletin. — No. 102, Southern Forage Plants, l)y F. Lamson- 
Scribner. 

Circulars. — No. 7, Gram or Chick Pea, by Jared G. Smith; No. 8, 
Experiments in Range Improvement, by Jared G. Smith ; No. 9, New 
Species of North American Grasses, by F. Lamson-Scribner; No. 10, 
Poa fendleriana and its Allies, by Thomas A. Williams; No. 11, Flat 
Pea, by F. Lamson-Scribner; No. 12, Rape, by Thomas A. Williams; 
No. 13, Beggarweed, by Jared G. Smith; No. 14, Velvet Bean, by 
Jared G. Smith; No. 15, Recent Additions to Systematic Agrostology, 
by F. Lamson-Scribner; No. 10, New Species of North American 
Grasses, by F. Lamson-Scribner; No. 17, Crimson Clover, by Thomas 
A. Williams. 

Papers j^repared for the Yearbook for 1898. — Millets, by Thomas 
A. Williams (subseciuently printed as Farmers' Bulletin No. 101); 
Sand-binding Grasses, by F. Lamson-Scribner; Forage Plants for 
Cultivation in Alkali Soils, by Jared G. Smith. 

It will be seen that during the year there were 7 divisional bulletins, 
2 Farmers' Bulletins, 11 circulars, and 3 Yearbook papers, making 23 
publications in all. Since the organization of the Division in 1895 
there have been issued from it 19 bulletins, 18 circulars, 8 Farmers' 
Bulletins, and 12 articles for Yearbooks. These publications, includ- 
ing the annual reports, cover 2,026 pages of printed matter, 62 full-page 
plates, 1,177 figures, and describe 118 species of grasses new to science. 

CULTIVATION AND DISTRIBUTION OF GKASSKS. 
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RECOMMENDATIONS. 

An increase in the appropriations for the Division is necessary in order 
to provide for the natural growth of the work and to meet the greater 
and constantly increasing demands made upon it in the several lines of 
investigation now carried on. Public interest in the grass and forage 
plant investigations has greatly increased since the work was organ- 
ized, and there is a pressing demand for the extension of these investi- 
gations into new fields. This is particularly true of the region west 
of the Rocky Mountains, where the forage plants of the cattle ranges 
have been practically destroyed over large areas. Urgent demands 
come to us from the Gulf Coast region, where the question of raising 
forage upon lands whose fertility has been exhausted by long-continued 
cultivation in cotton is now engaging serious attention of Southern 
planters. Testing the cultivation . and management of improved 
forage crops on the abandoned farms of New England is in line with 
the work of the Division, and ought to be undertaken as a means of 
promoting the welfare and prosperity of a region which well might 
stand unrivaled in the profitable production of prime beef, mutton, 
and bacon. This work can be undertaken in cooperation with indi- 
vidual farmers, carefully selected in localities where the investigations 
will serve the widest purpose as object lessons. There can be no 
question as to the value and necessity of this work, and an increase 
in the appropriations is recommended in order to make it practicable 
to carry on the work effectively. 

The holding of the drifting sands about the fortifications along the 
coast has been called to your attention by the War Department, and 
it is imi>erative that experimental trials of tlie known sand-binding 
grasses should be made in a number of localities where damage is 
being caused by blowing sands. Railroads whose lines pa.ss through 
sandy districts where the drifting sands often seriously impede traffic 
and private parties or corporations whose lands are being made desert 
wavStes by shifting i)iles of sand are demanding information which can 
only be afforded by practical demonstrations of the adaptability of 
certain grasses to fixing these destroying sand drifts. Inquiries con- 
cerning sand binders have come to us even from Japan, where the 
city of Niigata on the northwest coast is threatened with destruction 
by the samls blowing in from the sea. The State of Massachusetts 
has been making practical and, so far, effective tests with beach 
grass in holding the sand dunes of the Province Lands on Cape Cod. 
Similar experiments ought to be made along the South Atlantic and 
Pacific coasts, as well as along the shores of the Great Lakes, and an 
increase in tlio appropriation is urgently recommended in order that 
this work may be undertaken. The experience of the past year has 
shown the great desirability of securing seeds of native grasses and 
forage plants, especially those of the arid and semiarid regions, and 
those growing naturally upon alkaline soils for introduction into cul- 
tivation where such plants alone will survive. The distribution of 
thousands of packages of these seeds even in small lots has resulted 
in the accomplishment of much good. More abundant means for 
gathering these seeds in larger quantities is strongly recommended. 
There is hardly any line of work in the whole range of our investiga- 
tions to which our funds can be more usefully directed. In order to 
carry out the investigations h(»re indicated and continue the lines of 
work now well under way larg(»r appropriations are required, and these 
recommendations are submitted in the hope that they will receive 
your favorable consideration. 



REPORT OF THE DIRECTOR OF THE OFFICE OF EXPERIMENT 

STATIONS. 



U. 8. Department of Agriculture, 
Office of Experiment Stations, 

Washington^ D, C, September IS, 1899. 

Sir: I have the honor to present herewith the report of the Office of 
Experiment Stations for the fiscal year ending June 30, 1899. 
Respectfully, 

A. C. True, 

Director. 
Hon. James Wilson, Secretary. 



work of the 7ear, with recommendations. 

Development of Work of Office of Experiment Stations. 

In view of the increase in the business of the Office, due in part to 
its more intimate relations with American and foreign institutions for 
agricultural education and research and in part to new duties imposed 
upon it in connection with the Alaskan and irrigation investigations, 
it has been found advisable during the past year to organize the Office 
more thoroughly with relation to its different functions. Its business 
has, therefore, been more definitely divided into separate branches, 
for the direct management of each of which some one member of the 
staff has been made responsible; and in general, more complete 
arrangements have been made for the conduct of our business in such 
a way as to relieve the Director from the necesLity of attending to 
numerous details and to give him greater opportunity and a more 
satisfactory basis for the consideration and determii ation of the more 
important matters requiring his decision. The work of the Office is 
now divided and assigned as follows: (1) Relations with American 
and foreign institutions for agricultural education and research, 
including the supervision of the expenditures of agricultural experi- 
ment stations in the United States, in immediate charge of the Director ; 
(2) The Experiment Station Record, in charge of the Assistant Direc- 
tor, Dr. E. W. Allen; (3) Experiment Station Work and miscellaneous 
publications of the Office, in charge of Mr. W. H. Beal; (4) experi- 
ment stations in Alaska, in charge of Prof. C. C. Georgeson, with 
headquarters at Sitka; (5) nutrition investigations, in charge of Prof. 
W. O. Atwater, with headquarters at Middlctown, Conn. ; T6) irriga- 
tion investigations, in charge of Prof. Elwood Mead, with headquar- 
ters at Cheyenne, Wyo. 

Relations with American and Foreign Institutions for Agri- 
cultural Education and Research. 

The work of the Office involved in its general relations with Ameri- 
can and foreign institutions for agricultural education and research, 

119 



120 DEPARTMENTAL REPORTS. 

in immediate charge of the Director, may be conveniently described 
under the following heads: (a) Agricultural experiment stations in 
the United States; (b) American institutions for agricultural educa- 
tion; (c) Association of American Agricultural Colleges and Experi- 
ment Stations; and, (d) foreign institutions for agricultural education 
and research. 

AGRICULTURAL EXPERLMENT STATIONS IN THE UNITED STATES. 

ADVISORY RELATIONS WITH THE STATIONS. 

With each succeeding year tliis Office comes into more intimate 
relations with the experiment stations in the different States and Ter- 
ritories. This has led to a steady increase in the amount of general 
advice and assistance which it has been called upon to render to the 
stations. This work is performed partly by personal confei'ences with 
station officers and partly by correspondence. It includes such things 
as advice regarding the organization and management of the stations; 
the choice of officers; the lines of work to be undertaken ; the planning, 
recording, and execution of special lines of work; the nature and form 
of publications; the plans for station buildings; the nmterials, appa- 
ratus, and literature required for use in connection with different 
kinds of agricultural investigation. By its work in this direction the 
Office has been enabled to offset, to a certain extent, the difficulties in 
station management and work, especially those arising from frequent 
changes in the governing boards and staffs of the stations, and has 
secured an increasing amount of uniformity in the general policy of 
station management throughout the country. It has at the same 
time been clearly recognized that each station is an independent 
State institution, for the conduct of which the United States does not 
assume responsibility further than is involved in the requirements of 
the national law under which the stations are organized and the 
terms on which appropriations toward their maintenance are made 
year by year by Congress. The task of giving impartial and useful 
advice and iussistance to the stations is, of course, in many ways 
more difficult than the direct supervision of their operations would 
be. Many impatient observers of the imperfections of our stations 
have jumped to the conclusion that it would be much better if their 
' operations were controlled by central authority. Without doubt such 
supervision would immediately increase the efficiency of the stations 
'»• •» number of the States where political and other untoward influ- 
■i^vs have contributed to weaken them. The number of instances 
)f such unfortunate management is even yet sufficiently large to call 
' »arnes*^ '»^^'<^icism «^ 1 protest; but, on the whole, the station enter- 
prise in ^^ A^«»»^*n .t'^oriih r>'"ing in strength and importance, 
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qualifications and efficiency is, as a rule, demanded of the candidates 
for station positions. This is especially true in the lines of agri- 
culture and horticulture, where a larger amount of technical and 
scientific training is required than was formerly deemed necessarj' for 
persons occupying the positions of agriculturists or horticulturists in 
the stations. 

SUPERVISION OP EXPENDITURES. 

The fourth annual examination of the work and expenditures of the 
agricultural experiment stations which receive the national funds 
appropriated under the act of Congress of March 2, 1887 (Hatch Act), 
with special reference to the fiscal year ended June 30, 1898, was made 
during the past j'ear in accordance with the authority conferred upon 
the Secretary of Agriculture by Congress, and a report of this inves- 
tigation was prepared for transmission to Congress as required by law. 
This report was published as House Doc. No. 121 (Fifty-fifth Congress, 
thii'd session), and a special edition, ordered by Congress for the use 
of this Department, was issued as Bulletin No. 61 of the Office of 
Experiment Stations and distributed to tho governing boards and 
officers of the stations. 

As heretofore, the report was based on three sources of information, 
viz, the annual financial statc^ments of the stations, rendered on the 
schedules prescribed by the Secretary of Agriculture, in accordance 
with the act of Congress; the printed reports and bulletins of the 
stations; and the reports of personal examinations of the work and 
expenditures of the stations made during the year by the Director, 
Assistant Director, and one other expert officer of the Office of Exper- 
iment Stations. The stations in all the States and Territories were 
visited since the previous report was transmitted to Congress. 

The following statements taken from the report indicc^te the finan- 
cial conditions of the stations, especially in relation to the terms of 
the Hatch Act and the appropriation by Congress under that act: 

Dnrinj? the past year the stations have as a rule steadily pursued their inves- 
tigations. There have been a smaller number of changes m the workers, the 
general management has been less subject to radical and unwise changes, much 
useful work has been accomplished, and the facilities for investigations nave been 
increased. 

The financial business of the stations. — The views of this Department, rep- 
resenting the interests of the United States, have been more strictly followed 
than ever before in the conduct of the financial business of the stations. The 
account of the Hatch fund is quite generally kept distinct from that of other 
funds controlled by the station or the college of which the station is a department. 
Proper vouchers have in most cases been filed and the form of accounting recom- 
mended oy this Department has been more generally followed. One x>oint on 
which the Department has laid considerable emphasis is that the bills for expend- 
itures under the Hatch Act shall be indorsed by the director or other executive 
officer of the station who is thoroughly familiar with the work of the station, as 
well as with the requirements of the Hatch Act. The adoption of this plan has 
not only made the accounts more regular, but has also led, in a number of instances, 
to a wiser ex^>enditure of funds. The more fully the business of the stations is 
brought under the immediate direction of its expert officers the more surely will 
the operations of the stations be conducted in accordance with the spirit and 
intent of the law. 

The substations, — In Wyoming and Arkansas the substations have been aban- 
doned. Onlv in Colorado. New Mexico, and Arizona have regularly organized 
substations been maintained with the aid of the Hatch fund, and in these places 
the expenditures for this pur])ose have been diminislied. These substations are of 
comparatively little value, since they are not manned by exx)ert officers, and have 
not sufficient funds for their proper maintenance on the plan under which they 
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are organized. Substations are maintained , as formerly, in California, Minnesota, 
and Texas, where State funds have been provided to supplement the Hatch fund. 
In Connecticut, New York, and Alabama two separate stations are maintained 
with the aid of State funds, and in a similar way three stations are maintained 
in Louisiana. 

Relation of colleges and stations. — There has been much activity during the past 
year in the develoinng and strengthening of courses of instruction in agriculture 
in the land-grant colleges with which the stations are connected. This has been 
to the advantage of the stations in a number of ways. The building and equip- 
ment of the colleges have been materially increased, and this has given the sta- 
tions better facilities for their work. The instruction in agriculture has been spe- 
cialized, which has necessitated the employment of a larger number of well- trained 
officers, many of whom hav«^ devoted a portion of their time to station work. 
The governing boards o-nd jeneral officers of the colleges are coming to see more 
clearly the real signifi-an'je and importance of experiment-station work. They 
have, therefore, been more willing to make proper arrangements for the efficient 
conduct of this work and to pursue a more liberal policy toward the stations. In 
a number of instances th re has been a more definite separation of the operations 
on the farms and in the bj.rns, creamerioii. laboratories, etc., so that a definite 
place has been made for original investigations in agriculture, and these have been 
clearly differentiated from the work and facilities connected with instruction. It 
is coining also to be m' to clearly seen that care must be taken lest the routine 
duties connected with instruction shall so exhaust the energies of the officer 
employed in both college and station that he will not be able to devote his best 
ener^es to the more difficult task of originating and conducting successful inves- 
tigations in agricultural science. The outlook is, therefore, more hopeful for the 
building up, in connection with these institutions, of strong departments of original 
investigation on behalf of argriculture, which shall not only accomplish great 
good by the practical results of tho investigations disseminated among the farmers, 
but shall also materially aid in the proper development of courses of instruction 
in agriculture in the land-grant institutions. 

The original investigations of the stations. — The past year has shown consider- 
able progress in the importance and thoroughness of the original investigations 
pursued at our stations. The number of officers competent to undertake such 
investigations has been increased. There has been greater specialization of the 
work assigned to these officers. There have also been encouraging indications 
that cooperation between the officers engaged in different lines of investigation is 
being more efficiently secured. More attention is being given to the consideration 
of problems which affect in a general way important agricultural interests in the 
several States or are of fundamental importance in different branches of agricul- 
ture wherever pursued. * * ♦ 

Police duties of the stations. — The early work of our stations consisted largely 
in the determination of the chemical composition of commercial fertilizers with 
a view to protecting tho farmer against fraud in the sale of such fertilizers. Out 
of this has grown tne system of State inspection of commercial fertilizers, which 
has been generally adopted where the fertilizer trade has assumed any importance. 
The stations have from the first had a large share in the work connected with 
this inspection, and in a number of States the task involved in this inspection has 
grown to be very onerous. In a number of States the fees for fertilizer analyses 
have been sufficient t ) leave something of a balance which could be devoted to 
the more original work of the stations. More recently the investigations of the 
stations in other lines have shown the need of further inspection and control by 
the State of agricultural and horticultural industries. Laws have, therefore, 
been passed providing more or less fully for the control of the sale of foods, feed- 
ing stuffs, dairyj)ro(iucts, and nursery stock. In many cases the station or one 
or more of its officers have been named in these laws as agents for conducting 
the inspection in whole or in part. In some cases this has led to the use of a por- 
tion of the Hatch fund to pay the expenses of inspection work required by State 
laws. This is obviously a diversion of that fund from its proper use. The inspec- 
tion of any agricultural commodity with reference to its sale is wholly a routine 
matter, and the exorcise of the control of its sale is a police duty belonging 
entirely to the State, or, in the case of interstate commerce, to the United States. 
The State should in all cases provide sufficient funds for the enforcement of its 
laws on this subject, and the governing boards of the stations should see to it 
that this routine work does not in any way interfere with the successful conduct 
of the original investigations called for by the Hatch Act. 
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Liberality of the States, — One of the most encouraging things connected with 
the progress of oar experiment stations has been the disposition of the State legis- 
latures to deal more liberally with them as the importance of their work has 
become more apparent. This liberality has manifested itself in a number of 
ways. There have been large grants of money directly for experiment-station 
purposes. In the erection of buildings for the college provision has often been 
maae for increasing the facilities for exx)eriment-station work. The printing of 
station publications is regularly done in a number of States at the public expense. 
The laws relating to inspection of agricultural commodities have oeen so framed 
that a considerable revenue has accrued to the stations for purposes of investiga- 
tion. The increased means thus acquired have enabled the stations in a number 
of States to push their work far beyond what could have been accomplished with 
the Hatch fund alone. 

Political interference and the injury to some stations thereby. — ^While as a rule 
our stations have been free from the baneful influence of the introduction of 
political considerations into their management, there are still some States and 
Territories in which politics have been a disturbing element in the affairs of the 
stations during the past year. This has resulted in unreasonable changes in the 
membership of the governing boards, the removal of efficient officers without 
cause or on inconsequential pretexts, and in a few cases in the appointment of 
notoriously incompetent men as station officers. This Department has consist- 
ently held that where such an unsettled state of affairs exists the real objects of 
the Hatch Act can not be attained, since these involve first of aJl a corps of com- 
petent specialists working under a well-defined policy outlined to cover a series 
of vears of uninterrupted investigation and having an assurance that their work 
will be judged on its merits. It has not hesitated to protest against l^e action of 
governing boards wherever there was a plain case of violation of the proper 
principles of station management. 

Statistics of the stations. — Agricultural experiment stations are now in opera- 
tion, under the act of Congress of March 2, 1887, in all the States and Terri- 
tories. As stated above, agricultural exx)eriments have been begun in Alaska 
with the aid of national funds, and an experiment station is in operation 
in Hawaii under private auspices. In each of the States of Alabama, Con- 
necticut, New Jersey, and New York a separate station is maintained wholly 
or in part by State funds, and in Louisiana a station for sugar experiments 
is maintainea partly by funds contributed by sugar planters. Excluding the 
branch stations estabiiahed in several States the totsQ number of stations in 
the United States is 54. Of these, 52 receive the appropriation provided for in 
the act of Congress above mentioned. The total income of the stations during 
1898 was $1,210,921.17, of which $720,000 was received from the National Gov- 
ernment, the remainder, $490,921.17, coming from the following sources: State 
governments, $341,897.94; individuals and communities, $177.20; fees for analy- 
ses of fertilizers, $93,677; sales of farm products, $65,356.25; miscellaneous, 
$20,312,48. In addition to this, the Office of Exx)eriment Stations had an appro- 
priation of $35,000 for the past fiscal year, including $5,000 for the Alaskan 
investigation. The value of additions to equipment of the stations in 1898 is 
estimated as follows: Buildings, $109,851.65; libraries, $11,700.73; apparatus, 
$19,195.43; farm implements, $10,800,27; live stock, $13,151.33; miscellaneous, 
$11,972.97— total, $176,469.41. 

The stations einploy 669 persons in the work of administration and inqniry. 
The number of officers engaged in the different lines of work is as foUows: 
Directors, 75 ; chemists, 148 ; agriculturists, 71 ; experts in animal husbandry, 10 ; 
horticulturists, 77 ; farm foreman, 29 ; dairymen, 21 ; botanists, 50 ; entomolo- 
gists, 46 ; veterinarians, 26 ; meteorolo^sts, 20 ; biologists, 11 ; physicists, 11 ; geol- 
ogists. 6 ; mycologists and bacteriologists, 19 ; irrigation engmeers, 7 ; in charge 
of substations, 15 ; secretaries and treasurers, 23 ; librarians, 10, and clerks, &. 
There are also 21 persons classified under the head of ** miscellaneous," including 
superintendents of gardens, grounds, and buildings, apiarists, herdsmen, etc. 
Three hundred and nve station officers do more or less teaching in the colleges 
^^ith which the stations are connected. 

During 1898 the stations published 406 annual reports and bulletins. Besides 
regular reports and bulletms, a number of the stations issued press bulletins, 
which were widely reproduced in the agricultural and county papers. The mail- 
ing lists of the stations now aggregate half a million names. Correspondence 
with farmers steadily increases and calls upon station officers for public addresses 
at institutes, and other meetings of farmers are more numerous each year. The 
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station officers continue to contribute many articles on special topics to agrical- 
toral and scientific journals. A number of books on agricultural subjects, 
written by station officers, have been published during the past year. 

The schedules for the financial reports of the stations for the fiscal 
year ended June 30, 1899, as prescribed by the Secretary of Agricul- 
ture, have been forwarded to the stations, and the visitation of the 
stations with reference to the work and expenditures of that year is 
now in progress. It is believed that the work and expense involved 
in an annual visitation of the stations throughout the country are 
justified by the results. In no other way could so complete informa- 
tion be obtained regarding the expenditures of the stations as related 
to their work, and, as the terms of the Hatch Act are broad and gen- 
eral, many cases arise in which a satisfactory understanding of items 
of expenditure can only be reached by personal interviews. More- 
over, the increasing demand on the part of governing boards and 
staff officers for the advice of this Office, above referred to, makes it 
more than ever desirable that representatives of the Office should fre- 
quently visit the stations. 

Question having arisen during the past year as to the validity of 
the ruling of this Department regarding the use of experiment-sta- 
tion funds for college purposes, the opinion of the honorable Attorney- 
General on this subject was asked. His response confirmed the cor- 
rectness of the ruling of this Department and strengthened its 
opinion, that no portion of the funds appropriated by Congress in 
accordance with the act of March 2, 1887, can legally be used, either 
directly or indirectly, for paying the salaries or wages of professors, 
teachers, or other persons whose duties are confined to teaching, 
administration, or other work in connection with the courses of 
instruction given in the colleges with which the stations are connected, 
or in any other educational institution ; nor should any other expenses 
connected with the work or facilities for instruction in school or col- 
lege courses be paid from said fund. 

COOPERATION OP THE STATIONS WITH THIS DEPARTMENT. 

The extent and variety of cooperation between the stations and 

various branches of this Department in the conduct of experimental 

inquiries have materially increased in recent years. This has been due 

in large measure to the development of more intimate relations between 

the officers of the Department and the stations, but beyond this such 

cooperation has been materially augmented by the action of Congress, 

in an increasing number of instances, in authorizing or directing 

-cooperation with the stations in the appropriation act making pro- 

asion fo hr ^maintenance of this Department. As long as these 

^oope*"*^ - -vr- «^«^ were few in number and limited in extent, 

^•^y **• *«faetorily managed by more or less informal 

-iranp ■ i- ^. .- xaividual officers of the Department and the 

3ta*^^''>i_ '' ^ic&o- conditions a more formal plan for arranging 

'^ - •'*■ ■ ^^n i.a,s seemed desirable. The governing boards 

»- - ^ V L^c-rs of the stations feel the necessity of having the 

^iix.. •p'*''*»t'ive operations definitely stated and the whole trans- 

.^tii^i .., ^ -matter of record as a component part of the station 

xoii ' sodesir* ^i*-^>^«?^ >mpleopportunity should be given 

^JC ti.o avc >iiy* . ^oTis-'r^o . - ' id in what ways cooperation with 

^e Dep»HTT>'^^i . —IXC ^' iiv o what extent its funds will be 
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requiring the officers of this Department to submit their plans for 
cooperation with the stations for his approval before negotiating with 
the stations, and designating this Office as the representative of the 
Department in arranging for such cooperation and keeping a record 
of the cooperative enterprises agreed upon. Under this order the 
Department and the station each designate the officers who are to 
have immediate charge of the cooperative work in any given case, 
and these officers carry out the details of the plan agreed upon. This 
Office is thus made simply an intermediary for the arrangement of the 
cooperation and for the preservation of a record of its terms. A num- 
ber of cooperative investigations have already been arranged for in 
this way. Recognizing the importance of this matter, the Association 
of American Agricultural Colleges and Experiment Stations, at its 
recent meeting in California, appointed a committee to confer with 
the Secretary of Agriculture on this subject and make a report to the 
association at its next session. Without doubt active cooperation 
between the stations and the Department may accomplish much toward 
strengthening and developing agricultural investigations in this coun- 
try and securing from them results which can be readily and effect- 
ively applied to agricultural practice in different parts of the country-. 
The different branches of the Department, having relatively ample 
facilities and means for special lines of investigation, can oftentimes 
conduct such investigations for the benefit of large regions of the 
United States more effectively than if such work is left to the State 
stations. In the development of methods of investigation and special 
apparatus, the Department can often accomplish much more than any 
one of the stations. On the other hand, the stations are to an increas- 
ing extent becoming centers of information and authority on lines of 
work in which they have been engaged with special reference to the 
local requirements of agriculture, and in some instances, through the 
liberality of the State governments or their connection with strong 
colleges or universities, are in better position than the Department to 
carry on investigations requiring the knowledge and skill of experts 
or expensive forms of special apparatus. By recognizing the author- 
ity of the stations in their several localities and securing the services 
of their expert officers and the use of the special facilities at their 
command, it is believed that the Department may oftentimes most 
economically and efficiently expend the funds intrusted to it by Con- 
gress for special investigations, and can at the same time devote the 
energies of its officers more fully and effectively to the larger enter- 
prisers for the promotion of the science and practice of agriculture. 

EXPERIMENT STATION EXHIBIT AT THE PARIS EXPOSITION OP 1900. 

An exhibit, designed to show the development and present status 
of the experiment station enterprise in this country, is being prepared 
for the Paris Exposition of 1900 by a committee of the Association of 
American Agricultural Colleges and Experiment Stations, of which 
Prof. H. P. Armsby, director ot the Pennsylvania experiment station, 
is clmirnian. The Director of this Office is a member of this commit- 
tee. The exhibit will consist of the publications of the stations and 
of this Office, photographs and charts showing the buildings and 
equipment of the stations and special features of their work and its 
results, an illustrated report on the history and present status of the 
stations, and a collection of special devices for station work and illus- 
trations of notable results by means of models and otherwise. The 
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investigations in Alaska and in nutrition and irrigation, in charge of 
this Office, will also be included in this exhibit. Materials for the 
exhibit will be largely furnished by the stations. Space for the exhibit 
has been secured from the United States Commission to the Paris 
Exposition, which has also undertaken to transport, store, and care 
for the exhibit. As the central agency for the stations, a considera- 
ble share of the work involved in the preparation of this exhibit has 
devolved upon this Office. 

AMERICAN INSTITUTIONS FOR AGRICULTURAL EDUCATION. 

During the past year this Office has continued to collate and publish 
information regarding the agricultural colleges and other institutions 
for agricultural education in this country and to aid in promoting the 
interests of these institutions. Statistics relating to the agricultural 
colleges have been published in the same way as in the previous year. 
The Director of this Office has continued to act as a member of the 
committee on methods of teaching agriculture of the Association of 
American Agricultural Colleges and Experiment Stations. During 
the past year the committee has presented its third and fourth reports 
of progress to the association. These reports have included some- 
what detailed outlines of courses of instruction in agronomy (plant 
production) and zootechny (animal husbandry). The Office has also 
aided the movement of the association which has for its object the 
securing of opportunities for the graduates of the colleges endowed 
by the National Government to continue their studies in connection 
with those branches of the Government at Washington which possess 
facilities for scientific study and research, as far as these may be util- 
ized by students without interfering with the regular work of the Gov- 
ernment. The Director of this Office has recently been appointed a 
member of the committee which is acting for the association in this 
matter. 

The financial and statistical reports of the colleges receiving appro- 
priations under the act of August 30, 1890, which, in accordance with 
the law, are regularly forwarded to the Secretary of Agriculture, have 
as hitherto been deposited in this Office, the last reports received 
being for the fiscal year ending June 30, 1899. 

With the return of financial prosperity there has been enlarged lib- 
erality on the part of State legislatures in making provision for the 
maintenance of courses in agriculture at the land-grant colleges. In 
1 number of States relatively large appropriations have been made 
''or buildings to be used, in whole or in part, for agricultural instruc- 
ion. A larger number of professors and other teachers in the several 
3ranches of agriculture have been employed and 8i)ecial efforts have 
>een made to adapt the courses of instruction to the needs of various 
'lasses of students, as well as to meet the demands for practical 
nstruction in special agricultural industries. More fully than ever 
heaf '^^ ii* irf^l colleges are realizing that they have duties to perform 
-r- ^T-' iiving of instruction to the students who come to them to 

ii ar c^'^'^ee courses. They are more and more reaching 
Q--P'- .,^, i;heir homes through various forms of university 
^ ^^" Aging progress has been made during the 
^c^t , ■ • - i*u whic^ '^'^ks to the introduction of nature 
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-4 >j <^v/x*v.^ <ri«.f- ^ >f Cornell University has 

. .. li ., xk-nAf^'^ . S<o*. .p-i' '^ -irlr 'lurinff '^'hc T)a*»t 



OFFICE OP EXPERIBfENT STATIONS. 127 

year. The colleges in other States are taking up this work and in 
different ways are providing opportunities for teachers in the common 
schools to receive such special instruction as will enable them to suc- 
cessfully give elementary courses in nature study. As an example of 
this work, mention may be made of the successful summer school of 
agriculture and horticulture held this year at the University of Mis- 
souri. In that State a recently enacted law called for instruction in 
agriculture and horticulture in the common schools. At the invita- 
tion of the university a considerable number of school superintendents 
and teachers spent a number of weeks during the past summer in 
attending lectures and formulating elementary courses of instruction 
on these subjects. 

Statistics regarding the farmers' institutes recently collated show 
that during the past year some two thousand institutes were held in 
different parts of the country, which were attended by about half a 
million farmers. The character of these meetings has in recent years 
undergone a decided change, which is believed to be due in large 
measure to the influence of the agricultural colleges and experiment 
stations. The fanners are now demanding that they shall receive at 
these meetings the best available exi)ert information. The services of 
college and station officers are in such demand at the farmers' insti- 
tutes that it is impracticable for these officers to do what the farmers 
desire in this direction without neglecting their other duties. Evi- 
dently there must be an enlargement of the force of experts available 
as lecturers at the institutes. As it requires special talent to sucess- 
fully impart useful information at such meetings, it is believed that 
it will be necessary to organize a corps of institute workers. This has 
already been begun in this country, and is more largely practiced 
abroad. Persons engaged for this work should have broad training 
in the science, as well as in the practice, of agriculture and special 
knowledge of some branch of agriculture, to the teaching of which 
they especially devote themselves. They should mingle freely with 
practical farmera, so as to thoroughly learn their needs, and should 
be given opportunities to frequently visit the agricultural colleges and 
experiment stations, so as to keep well informed on the work of these 
institutions. The Department of Agriculture should be put in a posi- 
tion to more definitely and efficiently aid the farmers' institutes. It 
should have its special corps of institute workers to carry out to the 
farmers information regarding the work of the Department, which 
could often be more effectively presented to them through oral com- ^ 
munications than by printed bulletins. We have not as yet fully 
realized in this country the importance of oral teaching of farmers on 
subjects relating to the progress of their art with which they are not 
familiar. In European countries much more use is made of oral 
teaching in this way. Without doubt the printed information so 
freely distributed by this Department and the experiment stations 
would be much more appreciated and utilized by the farmers if its 
nature and purport were explained to them by competent teachers and 
lecturers. 

ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES AND EXPERI- 
MENT STATIONS. 

The twelfth annual convention of this association was held at Wash- 
ington, D. C, November 15-17, 1898. The Director of this Office was 
a delegate, and was also reelected bibliographer of the association. 
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The stenographic report of the proceedings was prepared under his 
supervision and has since been edited by the Director and Mr. W. H. 
Beal of this Office, and the chairman of the executive committee of 
the association, and issued as Bulletin No. 65. 

The committee on indexing agricultural literature presented a library 
classification of agriculture, prepared by Mr. W. P. Cutter, Librarian 
of this Department. 

The committee on methods of teaching agriculture presented as its 
third report of progress a syllabus foi* a college course in agronomy 
(plant production). 

The committee on graduate study at Washington suggested as a 
tentative plan — 

that Congress might be asked to provide for the establishment of an administra- 
tive office in Wasnington, preferably in the Smithsonian Institution, in which 
graduate students of the institutions we represent, and others as well, might be 
enrolled and directed to the appropriate Departments. 

To maintain this office, pay the exi)ense8 of administration, support graduate 
courses of research, freely open to the graduate students of the land-grant and 
other colleges without distinction of race, sex, or color, on such terms as the 
administrative office should prescribe, and to aid such students in their researches. 
Congress might be asked to make an appropriation of, say, $25,000, to be increased 
annually $1,000, to be expended at the discretion of the Institution or Department 
in which the office of administration may be located. 

The report of the committee was approved and the committee was 
continued. 

The following resolutions were adopted : 

Resolt^ed, That this convention favors the introducing into public high schools 
and grammar schools of the several States of nature study and instruction in the 
elements of the economic sciences ; and it is recommended to the colleges and 
other institutions concerned with agriculture and the mechanic arts that they 
endeavor to secure, if practicable, in their respective States such legislation or 
other action as may be necessary to introduce into the public schools the studies 
above named. For the training of teachers for giving instruction in these stiidies 
it is recommended that the colleges of agriculture and mechanic arts offer, if practi- 
cable, to teachers, in their summer vacations or at other appropriate times, courses 
of instruction in these subjects. 

Resolved, That this association reaffirms its former action and earnestly urges 
upon ^ stations the use of the mailing lists prepare<l by the Office of Experiment 
Stations. 

AGRICULTURAL EXPERIMENT STATIONS IN HAWAII, PORTO RICO, AND 

THE PHILIPPINES. 

As agriculture is the leading industry in the islands which the 
^Tnited States has recently acquired, its encouragement and develop- 
■•ent through systematic agricultural investigations, such as are now 
indertaken under national auspices in all quarters of the world, 
v^ill undoubtedly engage the serious attention of Congress in the 
lear future. Doubtless special investigations in different lines by 
Mffer^"^^^~^nches of this Department will be found desirable in these 

«T>'u jyc^Y have been in other portions of tlie United States, 

^^r ,. - iorations will not take the place of agricultural experi- 

-/"'^i^'Ml on a pf*'"^^*'»'^'^ >^ )lan, with si)eeial reference 
* »f agric > t ui t r»i^c"^ «^«,tions will be neede<i 



> loii-. 



^., .r^<ap'^«j« icf. pu mi- "»v> „., ., ^. ,, t? •*■!>' '^^■•ates and 

. < ■ ■ ■ -^ 

■' -^afi-./iocxvii J" ttA, v/ i^^.-'i*. oudiixons may 

'<- •' • I jian alreaa^ u successful operation in this 

ai^.i *. - -,.*d nvf io"s shoulci h^v^ver, be organized more 

u»flnT^» ,*-'/»*M»t>'»' ( "hi ^c>^^' •' » ^^nnlo f'*^ information 



OFFICE OF EXPERIMENT STATIONS. 129 

already acquired through agricultural investigations elsewhere. Any 
plan for experiment stations in Hawaii, Porto Rico, and the Philip- 
pines should involve the following features: (1) A local station, with 
land, buildings, and equipment for field and laboratory investigations; 
(2) an agricultural survey, to study the agricultural capabilities and 
requirements of these islands; (3) cooperative experiments with resi- 
dent farmers; (4) a dissemination, under frank, of bulletins of origi- 
nal and compiled information; (5) the holding of farmers' meetings 
in different localities for the diffusion of practical information. And 
in general, there should be a systematic effort to disseminata useful 
information on agricultural subjects among the people and to gain 
new knowledge, which may be utilized for the benefit of the agriculture 
of those regions. The importance of such a system of agricultural 
investigation and education has recently been recognized by the 
British Government in establishing a Department of Agriculture for 
the West Indies (see p. 130). 

In the Hawaiian Islands a successful beginning of agricultural 
investigations has been made by the experiment station at Honolulu, 
established in 189i, by the Hawaiian Sugar Planters' Association, and 
carried on under the direction of Dr. Walter Maxwell, a chemist for- 
merly employed in the Division of Chemistry of this Department and 
afterwards in the Louisiana Agricultural Experiment Station at New 
Orleans. This station has studied especially the problems relating to 
the culture of sugar cane and the manufacture of cane sugar, but 
there have also been experiments with fertilizers and an investigation 
of the soils of the islands. Advantage should be taken of the basis 
thus laid by local enterprise, and the United States Government should 
supplement the efforts of the people of these islands in this direction, 
as it has done in the States and Territories. In my judgment Con- 
gress would do well to provide, without delay, an annual appropria- 
tion of $15,000 for the establishment and maintenance of an agricul- 
tural experiment station in the Hawaiian Islands. This appropriation 
should provide for the erection of buildings and all other expenses 
essential to the maintenance of an agricultural experiment station, as 
well as the printing (in the Hawaiian Islands), illustration, and dis- 
tribution of reports and bulletins. This appropriation should be 
expended under the direction of the Secretary of Agriculture, as in 
the case of the appropriation for experiment stations in Alaska. 

For Porto Rico an initial appropriation of $5,000 should be made 
for an agricultural reconnoissance to determine the most desirable 
localities for the establishment of agricultural experiment stations 
and the institution of agricultural investigations, as well as to ascer- 
tain on what subjects the agricultural people of those islands are in 
most immediate need of practical information and how that need 
can be most economically and effectively supplied. Besides the pay- 
ment of the salaries and traveling expenses of the agents employed in 
this reconnoissance, the appropriation should provide for the printing 
(in Porto Rico) and dissemination of circulars of inquiry and bulletins 
of information in the Spanish and English languages. This appropri- 
ation should be expended under the direction of the Secretary of Agri- 
culture, and a report of the work should be made to Congress. 

For the Philippines, provLsion should be made for a similar recon- 
noissance as soon as peace and order are established, and owing to 
the remoteness of these islands and the difficulties attending travel 
there, the initial appropriation should be at least $10,000. 
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In order that these investigations may be promptly begun and 
actively prosecuted at favorable seasons, all three of the appropria- 
tions recommended for agricultural investigations in our island 
possessions should be made immediately available. 

RELATIONS WITH FOREIGN INSTITUTIONS FOR AGRICULTURAL EDUCA- 
TION AND RESEARCH. 

During the past year the Office has continued its efforts to secure 
definite information regarding the organization, equipment, and work 
of foreign institutions for agricultural education and research. For 
the first time tlie Office has published a list of the foreign experiment 
stations, including the name of each station, its location, and its 
director. A member of the Office staff, who has been studying in 
Germany on leave of absence during the past year, has brought back 
considerable useful information regarding the agricultural institutions 
of that country. Officers of experiment stations, sojourning abroad, 
have supplied this Office with numerous interesting items regarding 
the work of agricultural institutions in different countries. The Office 
has received during the past year visits from a considerable number 
of the officers of foreign agricultural institutions and much informa- 
tion regarding their work has been obtained through correspondence. 
It is evident that popular and governmental interest in agricultural 
education and research is everywhere increasing, and many countries 
are making a strenuous effort to perfect their systems of agricultural 
schools and experiment stations. 

The Government of Russia has recently elaborated a plan for the 
establishment of a quite extensive system of agricultural education. 
The scheme provides for (1) higher education, furnished by independ- 
ent agricultural institutes located in the chief agricultural zones of 
Russia, and by chairs of agricultural and allied sciences in the univer- 
sities; (2) agricultural high schools, which are in the nature of 
technical schools and schools with courses in agriculture; (3) lower 
agricultural schools; and, (4) the diffusion of general agricultural 
information. There are now in Russia 3 schools for higher agricul- 
tural instruction, 9 agricultural high schools, 83 lower schools, and 69 
special courses. Steps have already been taken for the establishment 
of about 50 additional agricultural schools. 

In the Empire of Japan the organization and work of the agricultural 
experiment station has recently been much developed. There are at 
>resent in that Empire 10 experiment stations under Government con- 
trol, besides 19 branch stations, the chief work of which is to teach 
■armei's the arr^i'^*^^^'^'^ o' '^o ^'es"!*^ r^htain^/j ^^v "^^^ higher experi- 
■lent stations 
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prepared to offer grants to enable certain institutions to employ 
teachers in agricultural science, and possibly provide a number of 
scholarships for the most promising pupils;" and in cooperation with 
the central educational authorities in each colony the teachers in the 
elementary schools will be given a course of instruction in the prin- 
ciples of agriculture, to enable them to give simple instruction and 
conduct school gardens. It is proposed to attach an agricultural 
instructor to each of the botanic stations, who will travel about hold- 
ing meetings and demonstrations and imparting information on 
improved methods directly to the planters, and in addition instructors 
or experts in special lines, as budding and pruning fruit trees, curing 
tobacco, bee keeping, etc., will be employed to spend a month or two 
on each island. 

Publications of the Office. 

During the year the Office issued 46 documents, aggregating 2,924 
pages. These include 13 numbers of the Experiment Station Record, 
with detailed index, 13 bulletins, 8 Farmers' Bulletins (including 5 
numbers of the subseries entitled "Experiment station work"), 3 cir- 
culars, 1 schedule, 3 articles for the Yearbook of the Department, the 
Annual Report of the Director, a report to Congress on the work and 
exi)enditures of the experiment stations, and 3 special articles pub- 
lished as separates. 

experiment station record. 

The Assistant Director of the Office has more completely exercised 
general supervision of the preparation of the Record, and has also 
continued to act as chairman of the abstract committee of the Asso- 
ciation of Official Agricultural Chemists. 

During the year the Record had been brought more nearly up to 
date than ever before and the amount of material supplied by the 
editors has considerably increased. The range of journals abstracted 
has also l)een extended. There is a growing demand on the part of 
station officers and other investigators that the abstracts in the Record 
shall in many cases be made longer so as to give a more adequate 
statement of the contents of the articles reviewed. This can not, 
however, be done without a larger editorial force and the printing of 
more frequent numbers of the Record. This journal is eagerly 
sought for abroad as well as in this country, and evidently meets a 
real need of students and investigators in agricultural science. 

The tenth volume of the Experiment Station Record comprises 1,220 
pages and contains abstracts of 361 bulletins and 35 annual reports 
of 53 experiment stations in the United States, 172 publications of the 
Department of Agriculture, and 1,224 reports of foreign investiga- 
tions. The total number of pages in these publications is 57,230. 
The total number of articles abstracted is 2,023, classified as follows 
Chemistry, 150; botany, 127; fermentation and bacteriology, 27 
zoology, 23; meteorology^ 46; air, water, and soils, 86; fertilizers, 109 
field crops, 236; horticulture, 173; forestry, 34; seeds and weeds, 37 
diseases of plants, 180; entomology, 202; foods and animal produc- 
tion, 223; dairy farming and dairying, 168; veterinary science, 86; 
technology, 6; agricultural engineering, 28; statistics, 82. Classified 
lists of articles, in some cases with brief abstracts, are also given in 
each number. The aggregate number of titles thus reported is 1,820. 
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Special articles are also published iuthe Record as follows: "Scan- 
dinavian seed-control stations," by F. W. WoU, assistant professor of 
agricultural chemistry, University of Wisconsin; "Physical and 
meteorological researches, principally on solar rays, made at the 
Station of Agricultural Climatology at the Observatory of Juvisy," 
by Camille Flammarion, director of the station; "Investigations on 
the metabolism of milch cows," by Oscar Hagemann, professor at the 
Agricultural Academj^ Poppelsdorf, Germany; " Official methods of 
analysis of fertilizers and feeding stuffs adopted by the Belgian State 
laboratories and the agricultural experiment stations of Holland," 
translation from the bulletin of the Belgian Minister of Agriculture. 
There are condensed accounts of the Proceedings of the Fifteenth 
Annual Convention of the Association of Official Agricultural Chem- 
ists, 1898, and of the Twelfth Annual Convention of the Association 
of American Agricultural Colleges and Exi)eriment Stations, prepared 
by W. H. Beal of this Office; and, in addition, editorial discussions of 
the following topics: The reading course as a factor in agricultural 
education; agricultural experiment stations in Japan; entrance 
requirements of the School of Agriculture, Ghizeh, Egypt; proposed 
scope of irrigation work by this Department, under the direction of 
the Office of Experiment Stations; life and works of Senator Justin 
S. Morrill and Dr. E. Lewis Sturtevant in their agricultural bearings; 
biological and dsiiry building of New York State experiment station; 
experiment station movement in Russia; agricultural experiment sta- 
tion in Alaska; agricultural appropriation act, 1899-1900; and sum- 
marized statistics of agricultural experiment stations and schools of 
agriculture receiving federal aid. 

The completion of ten volumes of the Record has awakened a call 
for a general index covering this series. Without doubt such an index 
would be very useful, and it is hoped that the way maybe opened for 
its preparation. 

MISCELLANEOUS PUBLICATIONS. 

The miscellaneous publications of the Office consist of (1) technical 
bulletins and (2) Farmers' bulletins, including the series known as 
ExiK^riment Station Work, and are under the immediate supervision 
of Mr. W. II. Beal. 

TECHNICAL BULLETINS. 

Varieties of Corn (Bulletin No. 57), prepared by E.^ L. Sturtevant, 
ormerly director of the New York State Experiment Station, and 
Mlited in this Office, is a monograph on this subject in which about 
}0( o'-o v.^ Qp synonyms are treated and an attempt made to place 
^' ■ ature upon h sound scientific basis. A system of classifi- 
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42 foreign countries, with their location and directors; list of sta- 
tion publications received by the OflBce of Experiment Stations during 
1898; federal legislation affecting agricultural colleges and experiment 
stations, and regulations and rulings of the Federal Departments 
affecting the stations. 

A Report on the Work and Expenditures of the Agricultural Exper- 
iment Stations for the year ended June 30, 1898 (Bulletin No. 61), 
contains the report of the Director of this Office described on page 121. 

A Second Report to Congress on Agriculture in Alaska (Bulletin 
No. 62), includes the report of P^of. C. C. Georgeson, special agent 
in charge of the Alaska investigations, and of Dr. W. H. Evans, 
botanist of this Office, as described in the account of the Alaska 
investigations given on page 137 of this report. 

Statistics of the Land-Grant Colleges and Agricultural Experiment 
Stations in the United States for the year ended June 30, 1898 (Bulle- 
tin No. 64), is a compilation showing the number of officers and stu- 
dents, endowment, equipment, and revenue of the colleges, and the 
number of officers, revenues, expenditures, lines of work, and number 
of publications of the stations. 

Proceedings of the Twelfth Annual Convention of the Association 
of American Agricultural Colleges and Experiment Stations, held at 
Washington, D. C, November 15-17, 1898 (Bulletin No. 65), contains, 
in addition to the proceedings of the convention, papers, addresses, 
and reports on a number of subjects of interest to students and inves- 
tigators in agricultural science. The stenographic report of these 
proceedings was made under the supervision of this Office, and the 
proceedings were edited for publication by the Director of this Office 
and the chairman of the executive committee of the association. 

A brief statement i*egarding other bulletins issued in connection 
with the work in nutrition and irrigation may be found on pages 141 
and 149, respectively. 

farmers' bulletins. 

Corn Culture in the South (Farmers' Bulletin No. 81), by S. M. 
Tracy, formerly director of the Mississipi)i Agricultural Experiment 
Station, is intended to encourage the more extensive growing of corn 
in those portions of the South where its culture has hitherto been more 
or less neglected. It contains practical information on the culture, 
fertilizing, storage, and varieties of corn, and is based on the results 
of station work in the Southern States and elsewhere and on the 
author's wide acquaintance with Southern agricultural conditions. 

Fish as Food (Farmers' Bulletin No. 85), by C. F. Langworthy, of 
this Office, contains a discussion of the composition, nutritive value, 
and digestibility of fish, as well as of its place in the diet, and statis- 
tics showing the importance of the fishery industrj^ in the United 
States. The work is largely based on the investigations of Prof. W. O. 
Atwater, special agent in charge of the nutrition investigations of this 
Department, on the chemical composition and nutritive values of food 
fishes and aquatic invertebrates, the results of which were published 
in the reports of the United States Fish Commission for 1880, 1883, 
and 1888; other publications of the Fish Commission; on the reports 
of the New Jersey Experiment Stations; and on data from other 
authoritative sources. 

Sugar as Food (Farmers' Bulletin No. 93), by Mrs. Mary H. Abel, 
contains a useful summary of available information concerning sugar 
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as a food and of its use in the dietaries of adults and children. In pre- 
paring this article Mrs. Abel has made an extended study of the litera- 
ture of the subject and has had the opportunity of discussing doubt- 
ful points with specialists in physiology and hj^giene. The work of 
the Division of Chemistry of this Department has been drawn upon, 
as well as the nutrition investigations conducted under the direction 
of this Office. 

EXPERIMENT STATION WORK. 

Experiment Station Work VI, VII, VIII, IX, X (Farmers' Bulletins 
Nos. 79, 84, 87, 92, 97), are five numbers of a subseries of brief popular 
bulletins compiled from the r ublished reports of the agricultural exper- 
iment stations and kindred institutions in this and other countries. 
Each of these bulletins contains a number of short articles, sum- 
marizing the results of recent investigations in different lines and 
explanations of the technical terms necessarily employed in describ- 
ing the results of investigations on certain subjects. As stated in 
the prefatory note in each number, "the chief object of these publi- 
cations is to disseminate throughout the country information regard- 
ing experiments at the different experiment stations and thus to 
acquaint our farmers in a general way with the progress of agricul- 
tural investigation on its practical side." In order to make these 
articles most interesting and useful to farmers, it has been deemed 
essential to make them something quite different from ordinary 
abstracts of single articles or bulletins. It is often necessary to inter- 
weave, skillfully, the results obtained in several investigations; expla- 
nations of the local and other limitations of the results of certain 
experiments must be made, and in general such explanatory matter 
must be introduced as will make each article a clear and intelligible 
presentation of the subject to the farmer reader. Popular composi- 
tion of this description, which combines scientific accuracy with a 
clear and entertaining stj^le, is, of course, a difficult task. We believe, 
however, that every reasonable effort should be made to provide our 
farmers witli the best n,ttainable products of editorial and typographi- 
cal work. As was expected, the real purpose and value of this new 
series of popular bulletins were not at first fully understood, but as 
the number in the series has increased the demand for the different 
issues has rapidly grown. It is proposed to publish an index to the 
different numbers as often as the number of subjects will warrant. 
In this way recipients of this series, who preserve and oind together 
the several volumes with the indexes, will have a readily accessible 
store of information on a large number of subjects directly related to 
farm practice. The aim will be to provide our farmers with a popu- 
lar record of the progress of agricultural research. How useful this 
will be to them will of course depend largely on the care which they 
take to secure, read, and preserve the bulletins provided for their 
benefit. 

Now that many preliminary questions regarding the form and con- 
tent of Experiment Station Work have received much consideration, 
it is hoped that it will be possible to increase the annual output 
of numl)er8 of this series. This can not, however, be done to any 
considerable extent with the force at present available for this work. 

CARD INDEX. 

Copy for 1,400 cards of the Index of Experiment Station literature 
has been prepared in this Office and forwarded to the printer during 
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the year. The number of index cards distributed has reached 17,600. 
The receipts from sales of this index during the past year have been 

$84. 

BIBLIOGRAPHICAL WORK. 

A list of 452 works on agricultural subjects, most of which were 
issued during the past two years, was prepared, together with brief 
statements showing the scope and character of the books included in 
the list and published as Circular 38 of this Office. There has also 
been prepared in the Office a bibliography of about 1,000 titles on 
bread and kindred topics; one of 1,500 titles on the general subject of 
the nutrition of man and animals; and one of about 450 titles on the 
literature of nitrogen assimilation of plants, supplementary to that 
published in 1894 by D. T. MacDougal, Minnesota Botanical Studies, 
Bulletin 9. In this work the Office has, as hitherto, received the 
cordial cooperation of the Librarian of the Department and his 
assistants. 

The Office has continued to collect and catalogue the publications 
of the agricultural colleges and exi)eriment stations in this and other 
countries. The number of exchanges of foreign publications contain- 
ing reports of agricultural investigations which have been received 
and transmitted to the Department Library has been fully as large as 
heretofore. The receipt in the Library of several thousand numbers 
of periodicals from all parts of the world has been brought to the 
attention of the editorial force engaged in the preparation of the 
Experiment Station Record. 

Work for the Civil Service Commission. 

The work performed by this Office, as the general representative of 
the Department, in its dealings with the Civil Service Commission 
has been considerable. This has included numerous peraonal confer- 
ences with the Commission and its officers regarding the nature and 
scope of examinations. Much pains has been taken to explain to the 
Commission the actual requirements for positions in the scientific 
service of this Department. While this has taken considerable time, 
it is believed that the results have been very useful. Besides the 
general examinations for assistants, in the preparing and rating of 
questions for which all the Divisions of the Department shared, 15 
special examinations were held during the year. The number of 
papers received from the Commission, recorded in this Office, and 
rated by examiners in the Department during the year was 525. The 
eligible list of assistants established by annual examinations has been 
useful to other Departments, and persons who have passed this exami- 
nation by this means more readily obtain situations in the agricultural 
colleges and experiment stations. By conference with the Commis- 
sion, a satisfactory arrangement was made for the establishment of 
H register of graduates of the land-grant colleges, to be known as 
"scientific aids." A considerable number of graduates of these insti- 
tutions complied with the conditions of this register, and their papers 
are now being examined and rated. 

Experiment Stations in Alaska. 

The second appropriation **To enable the Secretary of Agriculture 
to investigate and report to Congress upon the agricultural resources 
of Alaska, with special reference to the desirability and feasibility of 
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the establishment of agricultural experiment stations in said Terri- 
tory and the selection of suitable locations for such stations," became 
available July 1, 1898. With the aid of a small portion of the first 
appropriation for these investigations, which remained unexpended 
after the report to Congress on the preliminary survey of the agricul- 
tural conditions and possibilities of Alaska, made during the summer 
of 1897, had been prepared, Prof. C. C. Georgeson was appointed 
special agent in charge of Alaska investigations and sent to that 
Territory in the spring of 1898, arriving at Sitka May 12. It was 
arranged that headquarters for the work of this Office in Alaska 
should be established at Sitka, and it was hoped that quarters might 
be obtained in the Government building there, but this did not prove 
feasible. After some difficulty a temporary lease of a small house was 
secured. This building was poorly suited to the requirements of our 
work. Arrangements were at once made with a number of persons 
having gardens in Sitka, by which Professor Georgeson was enabled 
to make experimental plantings of seed of over 100 varieties of vege- 
tables, grain, grasses, and flax, which he had taken with him for that 
purpose. Seeds were distributed in a number of different localities 
in Alaska, and measures were instituted to obtain information regard- 
ing the crops, methods of culture, keeping of animals, and agricul- 
tural possibilities of different regions. 

On June 7, 1898, Dr. W. H. Evans, botanist of this Office, proceeded 
to Alaska and continued the botanical survey of the coast region, 
wliicli he had begun the previous summer. 

Tlie work in charge of Professor Georgeson during the summer of 
1898 was in the following lines: 

(1) Experiments in growing different varieties of cereals, forage 
plants, flax, and vegetables in gardens placed at his disposal by citi- 
zens of Sitka. In spite of the late planting, oat«, barley, flax, pota- 
toes, and a number of different kinds of vegetables of good quality 
were matured, and clover and grasses made an excellent growth. 
ITsef ul data were also obtained from these exi)eriments regarding the 
effect of different soil conditions on the germination of seed and the 
growth of plants. 

(2) Experiments similar to those at Sitka, but more restricted in 
variety, were made at Skagway, with the aid of Mr. George Sexton, a 
resident of that place. 

(3) Observations and records of the soil temperatures were mad(^ at 
Sitka and Skagway, and arrangements for similar observations w(M*e 
*nade at a few otlier ])hices. 

(4) Samples of soils were collected at Sitka and at Kenai, in Cook 
iilet, of which nio'sture and other det(^rminations were made under 
r^ 'lirection of th» '*uef of the Division of Soils of this Department. 

* ^'ir/^niavv^ t^f ,. -diry regarding agricultural conditions in differ- 
/" « '^ »'''iding both the coast region and the interior, 
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Rei)orts on their work were prepared by Professor Georgesoii and 
Dr. Evans, under the supervision of the Director of this Office, and 
were transmitted to Congress in January, 1899. These reports were 
first publislied as Document No. 169 of the House of Representatives; 
Fifty-fifth Congress, third session, and afterwards as Bulletin No. 62 
of this Office. 

As the results of these investigations were sufficiently favorable to 
justify the continuance of agricultural investigations in Alaska, Con- 
gress made a third appropriation for this work for the current fiscal 
year, increasing the amount from $10,000 to $12,000, of which sum 
$7,000 was made immediately available. The Secretary of Agricul- 
ture was authorized to expend this fund "to investigate and report to 
Congress upon the agricultural resources and capabilities of Alaska, 
and to establish and maintain agricultural experiment stations in said 
Territory, including the erection of buildings and all other expenses 
essential to the maintenance of such stations." As the terms of this 
appropriation indicated that experiment stations were to be regularly 
maintained in Alaska, as in other parts of the United States, plans 
were made for putting our work in that Territory on a permanent 
basis. As it was decided that, on the whole, Sitka, the capital of 
Alaska, would be the most convenient place in which to establish an 
office and laboratory and from which to supervise investigations along 
the coast, as well as in the interior, and to disseminate information 
regarding these investigations to different parts of the Territory, it 
was deemed essential that a building should be erected at that place 
which might serve as headquarters for these investigations. Plans 
were thei'efore drawn for a building which should contain offices, 
laboratories, and quarters for the special agent in charge. The plans 
provided for a simple but substantial wooden building, containing 
10 rooms, to be built at a cost of about $5,000. Castle Hill, a lot in 
Sitka which a number of years ago was set aside as a site for Gov- 
ernment buildings, which were afterwards located elsewhere, was 
selected as the site for the exi)eriment station headquarters, having 
been reserved for this purpose by an order of the President. As the 
amount of the appropriation was not sufficient to warrant an expend- 
iture for this building large enough to cojnplete it, it was decided to 
make a contract which would provide for inclosing the building, com- 
pleting the roof, and finishing the lower story during the present year. 
Bids were therefore called for on these terms, and the contract was 
awarded to the lowest bidder, Mr. George E. Jones, of Juneau, Alaska, 
for the sum of $3,700. The building is now well advanced, and it is 
expected that the work contracted for will be finished by the middle 
of September. 

The regular force for the Alaska investigations was increased bj' the 
appointment of two assistants and one laborer, and provision was made 
for engaging the services of other temporary assistants and laborers 
as occasion demanded and the funds for this work permitted. A con- 
siderable number of farm implenuMits and four work oxen were 
purchased. 

Arrangements were made for the clearing of land for experimental 
purposes at Sitka and at Kenai (in Cook Inlet), on the reservations 
made for that purpose the previous summer. Preliminary investiga- 
tions were also begun at Kadiak. Seeds were distributed to a number 
of persons in different localities in Alaska, wlio agreed to report the 
results of trials with them. The Weather Bureau having determined 
to move the headquarters of its Alaska service from Sitka to F2agle, in 
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the interior, it was arranged that Professor Georgeson should have 
supervision of meteorological observations at Sitka and a few other 
points in the coast region, and that the officers in charge of the 
Weather Bureau should assist this Office in obtaining information 
regarding the agricultural capabilities of the interior. 

Besides the erection of the headquarters building and the clearing 
of land. Professor Georgeson was instructed to continue experiments 
with different crops at Sitka, to study the soil and its treatment, and, 
if practicable, to make experiments in the preservation of forage crops 
in the silo. 

The following extracts from the progress report made by Professor 
Georgeson under date of August 17, 1899, will serve to show what is 
being done in these lines during the present seaspn: 

I arrived at Sitka April 6 with my two assistants, one laborer, four work oxen, 
and the implements purchased for use here. At that date there was still snow on 
the ground everywhere except spots having a southern exposure, and occasional 
snow storms continued to occur until the end of the month, and we had frequent 
and heavy rain storms. Little work could be done in the way of preparing and 
seeding ground until the latter part of April, and conditions were not favorable 
for ouMoor work before the middle of May. The season was abnormally back- 
ward and cold, a condition which was not peculiar to Alaska, but prevailed over 
the entire United States. Early planting was useless , as the seed did not germinate. 
However, we finished seeding our experimental crops May 18. June averaged 
10 degrees colder than June of last year, and growth was slow until the latter part 
of that month. July and the first half of August have been favorable, and at this 
writing the grains are nearly as far advanced as they were last year at this time. 
In fact, some of the earlier varieties of barley have begun to turn yellow. 

The crops consist of many varieties of barley, oats, spring wheat, and spring 
rye, also buckwheat, flax, field peas, vetches, grasses, and other forage crops. 
We have also growing an extended list of vegetables, but only a sample, so to 
speak, of each variety. The grains receive our chief attention. All kinds of hardy 
vegetables have passed the experimental stage in the coast region of Alaska; they 
can be grown to perfection. The grains have, on the other hand, never been tried 
here before, and it is as yet problematical what kinds can be grown here success- 
fully. I find a wide difference in the adaptation of different varieties of the same 
^ain, and for a few years to come the pioneer work of testing varieties will be of 
importance, till we ascertain which, if any, can be relied on to mature. Includ- 
ing everything, we have upwards of 200 separate plats growing and under obser- 
vation the present year. 

The land occupied by these crops consists of garden patches scattered all over 
the town. All told, we occupy twelve such patches. They have, with two excej)- 
tions, been tendered rent free by the x)eople who own Ihem. Some of them are 
new ground, others had been in seed for several years, since they were cultivated; 
in either case the soil could not be put in the best condition for cropping the pres- 
ent year. The meager growth on new soU which was observed last year is again 
shown, but a dressing of quicklime on the soil at the rate of about 2 tons to the 
acre improves the frrowth of barley, oata, buckwheat, and peas materially. 

At this writing the p^'^'^pects are that a^ tb*^ ^)arley, flax, buckwheat, and peas 
«.nd several '^ ^** ^Q^ri.. ^'i-^c ip^ o" >afk ^i ^p^tu'^*^ ^ut w^eat and spring rye 
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The work at Kenai has been in immediate charge of Mr. H P. Neil- 
son, who, with the aid of one laborer, has accomplished a relatively 
large amount of work. Professor Georgeson has visited this place 
and reported on the work there under date of August 3, 1899. There 
being no cultivated land available for use, it was necessary to use new 
ground. 

In spite of the fact that new gi'ound is not favorable to the growth of crops, the 
vegetables and grains were doing well. The grains were short but healthy, and 
they will probably mature seed. The season has been unusually dry there this 
year and the crops were in need of rain. About 3 acres of land have been cleared 
at Kenai and a combined log bam and implement shed erected. A log silo has 
also been constructed and filled with native grasses. Several tons of nay have 
been made from the grasses growing in the vicinity. Provision has thus been 
made for the maintenance during the winter of the yoke of oxen used in connec- 
tion with the station work at Kenai. 

At Kadiak the preliminary investigations have included the grow- 
ing of vegetables and grain. The season has been unusually dry, 
which makes it doubtful whether the crops will mature before killing 
frosts come. 

A complete and satisfactory report of operations in Alaska during 
the present season can not, of course, be made at this time, but our 
present advices indicate that the work is proceeding in a satisfactory 
manner and that no greater difficulties have been encountered than 
might have been expected. Necessarily a relatively large amount of 
time has been given to the erection of buildings and clearing of land 
during the present season, but it is believed we shall have considera- 
ble useful information regarding agricultural conditions in Alaska to 
report at the end of the season, in addition to that reported last year. 
The remoteness of the region, the inadequate and expensive means of 
transportation, and an insufficient and high-priced supply of labor 
materially increase the cost of agricultural investigations in Alaska. 
The work in Alaska, moreover, does not receive any financial aid such 
as is directly or indirectly given to the stations in other parts of the 
country, either by the State governments or by the colleges with which 
tlie stations are connected. In view of these facts and the need of 
additional funds for the completion and equipment of the station 
headquarters, it is hoped that tlie appropriation for tlie Alaska sta- 
tions will be increased next year to tlio same amount as is given to 
each of the other stations, ^15,000, and lliat half of tlie appropriation 
will be made immediately available. 

Nutrition Investigations. 

The investigations " upon the nutritive value of various articles and 
commodities used for human food," with Prof. W. O. Atwater special 
agent in charge, have been continued during tlie past year, as hitherto, 
in cooperation with the agricultural experiment stations, agricultural 
colleges, and other educational institutions. The headquarters for 
these investigations have remained at Middletown, Conn., where the 
work is carried on in cooperation with the Wesleyan University and 
the Storrs Experiment Station. The work conducted there consists of 
special investigations with the bomb and respiration calorimeter; the 
revision and preparation for publication of tin? reports received from 
the agents employed to conduct nutrition investigations in different 
parts of the country; the compilation of results of nutrition investi- 
gations conducted in different parts of the world; the correspondence 
necessarily required by general supervision of nutrition investigations 
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and by the demands for information regarding: the nutrition of man, 
coming from a great variety of sources. Besides the work done for 
this Department, a large amount of investigation is carried on under 
tlie immediate direction of Professor Atwatxjr for tlie Storre Experi- 
ment Station, the lunacy commission of the State* of New York, and 
the committee of fifty for the investigation of the drink prol)lem, for 
which tliis Department is in no way responsible. Tliese outside inves- 
tigations, however, contribute much informati<m which is utilized in 
connection with the Department work and in a numl^erof ways helps 
to make our investigations more efficient and succ(\ssful. 

A considerable number of investigations with the respiration calo- 
rimeter, in which a man was inclosed in the respiration chamber for 
periods varying from three to nine days in duration, have been suc- 
cessfully conduct(»d during the past year. Thi^se investigations 
include both metabolism and digestion experiments. Considerable 
attention has also been devoted to the further elaboration of the 
methods of metabolism investigations. 

The work in connetrtion with the study of the food consumption of 
univei*sily boat crows which was undc^rtaken in the spring of 1898 
has been completed during the year, and an elaborate study of the 
food consumption of bicycle racei-s, including dietary studies and 
digestion and metabolism cxperimi^nts, has been carried on. These 
studies of the food consumption of athletes, it is believed, will mate- 
rially add to our knowledge^ of the food cimsumption of jwople with 
severe mus(*ular work. 

A quite extended study of the nutritive value of canned meats was 
made in connection with inquiries c<)ndu<*ted by the War Department 
regarding the mc^at rations furnished to the Army during the war 
with Spain. Part of this work was perforuKHl for this Department 
and ])art directly for the War Department. 

More bulletins than usual wen* ])rei)ar<Hl for publication during the 
past year. Material worthy of pnblicalion has, howev(M*, accumulated 
very ra])idly as these investigations have proc<HHled, and a larger force 
would be re(iuir(Hl to enable the Office to prepare ])ublications more 
pr()mi)tly. The rapi<lly increasing int(M*est in (juestions relating to the 
nutrition of man has caused an in<*r(*ase in the g(Hieral correspond- 
ence of th<» 3Iiddletown office, and it has bet^i fonnd impracticable 
to satisfy all demands in this direction with our i)resent force with- 
out interfering with the progress of investigations. 

Investigations on the nutritive* value of bread and cereals have 
been carried on in Maine, at. Orono, by Prof. (\ I). Woods, in coop- 
eration with tlu* Tniversity of Maine, and in Minn<'Sota, ai Minne- 
apolis, by Prof. II. Snyder, in cooperation with the* rnivcTsity of 
Minnesota; <ligestion <'xi)erini(*nts with men with spi'cial refei'ence 
to the (4Tect of muscular work ui)()n tlit^ metabolism of nitrogen and 
experiments in the digestibility and ])alatability of brea<l made fnnn 
cotton-S(»(Ml meal in Tenness(H', at Knoxville, by Prof. ('. K. AVait, in 
cooperation witli tlie rniversity of Tennessee; dic^tary and digestion 
exj)erinHmts in wliieh fruit formed a eonsi<leral)l(^ ])art of the di(*t in 
California, at l>erk(»l(\v, by Prof. M. K. JaiTa, in ^cooperation with the 
University of California, and inv<'stigations on the elTects of cooking 
U])on the nutritiv(» valu(H)f meat in Illinois, at Crbana, by Prof. IT. S. 
(irindley, in coojK'ration witli the University of Illinois. 

I>esides general business r(»lating to the* su])ervision of the nutrition 
invest i<rations, the AVashington office? has (hme considerable work 
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during the past year in perfecting the details of reports of investiga- 
tions, especially in bibliographical lines, in making abstracts of the lit- 
erature of nutrition, partly for publication in the Experiment Station 
Record, in conducting a large amount of correspondence relating to 
the nutrition of man, and in distributing publications on this 
subject. 

The special effort which this Office has made to secure the dissemi- 
nation of the results of nutrition investigations among teachers and 
students in schools of all grades throughout the country is bearing 
fruit in a wide demand for the Department publications on this sub- 
ject and for information on special points not touched upon in these 
publications. 

While the nutrition investigations of the Department have increased 
in extent and importance in recent years and the demand for infor- 
mation, much of which can only be obtained through further inves- 
tigations, has grown to large proportions, the annual appropriation 
for this work has not been enlarged. If the Department is to accom- 
plish in this line of work what the importance of the subject and 
public interest in definite and accurate information regarding the 
nutrition of man demand, increased funds should be put at its dis- 
posal. I therefore heartily indorse the recommendation of Professor 
Atwater that the appropriation for nutrition investigations for the 
ensuing fiscal year be increased from $15,000 to $20,000. Such an 
increase would enable the Office (1) to extend its investigations of the 
actual food consumption and food economy of people of different 
occupations in different parts of the United States; (2) to carry on 
more thorough investigations of the nutritive effects of alcohol and 
alcoholic beverages than it has been practicable to make under pri- 
vate auspices; and, (3) to prepare a larger number of popular sum- 
maries of results of nutrition investigations and otherwise aid in the 
development of the science of home economics and its application 
in household practice as well as its teaching in the schools. 

FOOD AND NUTRITION PUBLICATIONS. 

Seven bulletins on subjects relating to the food and nutrition of 
man have been issued from this Office during the past year. 

The Chemical Composition of American Food Materials (Bulletin 
No. 28, revised edition) contains the maximum, minimum, and average 
of over 4,000 analyses of American food products, and includes a large 
number of analyses nmde since the first edition was issued. As a 
standard table of food analyses it is therefore much more complete 
and satisfactory than any table which has preceded it. 

Dietary Studies in Chicago in 1895 and 1896 (Bulletin No. 55), by 
W. O. Atwater and A. P. Bryant, contains a report on the food habits 
of fifty foreign and thi'ce American families in the congested West 
Side of Chicago. The work is similar to that carried out with typical 
families in the densely populated districts of New York City and 
reported in Bulletin 46 of this Office. In the prosecution of these in- 
vestigations this Office has had the cooperation of Miss Jane Addams, 
Miss Caroline L. Hunt, and others, of Hull House. 

History and Present Status of Instruction in Cooking in the Public 
Schools of New York City (Bulletin No. 56), by Mrs. Louise E. llogan, 
with an introduction by the Director of this Office, contains the history 
of the development of this movement in the public schools of New 
York City with a somewhat detailed account of the coui*se of instruc- 
tion and exercises. 
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Description of a New Respiration Calorimeter and Experiments on 
the Conservation of Energy in tlie Human Body (Bulletin No. 63), by 
W. O. Atwater and E. B. Rosa, contains a description of a respiration 
calorimeter of special construction and of experiments with the appa- 
ratus on the metabolism of matter and energy and the conservation 
of energy in the human body. 

The Physiological Eifects of Creatin and Creatinin and their Value 
as Nutrients (Bulletin No. QG), by J. W. Mallet, contains the results 
of a number of experiments to determine the physiological effects of 
these bodies (which are the principal organic constituents of meat 
extracts) and of many comparative tests of their chemical properties. 

Fish as Food (Farmers' Bulletin No. 85) and Sugar as Food (Farmers' 
Bulletin No. 93) contain a considerable amount of information derived 
from the reports of the nutrition investigations and elsewhere (see 
p. 133). 

Three other bulletins were sent to press and the manuscript of four 
more wiis substantially completed. 

Irrigation Investigations. 

The first appropriation for these investigations became available 
July 1, 1808, and was "for the purpose of collecting from agricultural 
colleges, agricultural experiment stations, and other sources, in- 
cluding the employment of practical agents, vahiable information 
and data on the subject of irrigation, and publishing the same in 
bulletin form." General supervision of these investigations having 
been assigned to the Director of this Office by order of the Secretary, 
steps were at once taken to ascertain in what direction the work 
should immediately proceed. As preliminary measures, the literature 
of irrigation, especially that containing accounts of experimental 
inquiries, was collated and reviewed, and correspondence was had 
with experiment station officoi's. Stale engineers, and other experts 
who had devoted their energic^s to studies of irrigation x>roblems in 
this country. A conference of station oflficei's and Stale engineers 
was held in Denver, July 12 and 13, 1898, at which the needs of agri- 
culture under irrigation were earnestly considered and much useful 
advice regarding the plans for the work of this Office was obtained. 
As a result of these preliminary inquiries, it was determined to limit 
the work of the Office on irrigation under this appropriation to two 
general lines: (1) The collation and publication of information Regard- 
ing the laws and institutions of irrigated regions in their reflation to 
agriculture, and (2) the publication of available information regard- 
ng the use of irrigation waters in agriculture as determined by actual 
ixi)erience of farmers and exi)erimental investigations, and the 
-nc"'' ^ito^nt-^ 'v^ ™nrther investigi ions in this line by the experiment 
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either of the two general lines of investigation determined upon. 
Difficulties were also encountered in securing the services of persons 
competent to prepare publications or conduct investigations under 
the temporary arrangements necessitated by the character and limits 
of the appropriation. The work, therefore, proceeded somewhat 
slowly at first. Several bulletins were, however, contracted for and 
two were completed within the fiscal year for which this appropriation 
was made. A report was also made to Congress on the usefulness of 
storage reservoirs as a part of the irrigation system. Financial aid 
was extended to investigations on irrigation at several of the experi- 
ment stations and a special apparatus, required for investigations on 
the duty of water, was devised by Professor Mead. 

In the report of the Director of this (Jf&ce for 1898 the need of the 
establishment by Congress of some definite policy regarding the irri- 
gation investigations of this Department was strongly urged, the 
largeness of the task of pursuing thorough investigations was pointed 
out, and the inadequacy of the appropriation to meet the demands of 
the work was earnestly insisted upon. 

The recommendation that the appropriation for irrigation investiga- 
tions bo increased from $10,000 to $50,000 was indorsed by the Secre- 
tary of Agriculture, who included this amount in his estimates of the 
appropriations required for this Department. The movement to 
extend the investigations of this Department in irrigation also found 
many friends among the people of the irrigated region. After care- 
ful consideration of the matter. Congress decided to increase the 
appropriation to $35,000 for the present fiscal year, of which $10,000 
was made immediately available. The terms of the appropriation 
act were also changed so as to indicate that the decision had been 
reached to put these investigations upon a basis which promised their 
continuance as long as they proved successful. Under this act the 
money is appropriated "to enable the Secretary of Agriculture to 
investigate and report upon the laws and institutions ^•'^^ating to irri- 
gation and upon the use of irrigation waters, with special suggestions 
of tetter methods for the utilization of irrigation waters in agriculture 
than those in common use, and for the preparation, printing, and 
illustration of reports and bulletins on irrigation; and the agricul- 
tural experiment stations are hereby autliorized and directed to 
cooperate with the Secretary of Agriculture in carrying out said 
investigations in such manner and to such extent as may be warranted 
by a due regard to the varying conditions and needs of the respective 
States and Territories, and as may be mutually agreed upon." 

This matter having thus been more satisfactorily provided for, 
measures were at once taken to organize the work more systematically 
and on a more permanent basis. It having been decided that the 
work would be most efficiently prosecuted by having its headquarters 
in the irrigated region, an office was established at Cheyenne, Wyo. 
Professor Mead was appointed irrigation expert in charge, and made 
arrangements towithdraw from his position as State engineer in order 
to give his time and energies wholly to the work of this Department. 
'^I'he organization of an expert and clerical force was undertaken 
under tlie general regulations of the service. With the opening of 
the irrigation season, a reconnoissance of the irrigated region was 
l)egun by Professor JVIead with a view to determining the most suita- 
ble location for investigations on the duty of water, and for ascertain- 
ing what persons were available for this service and other work in 
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connection with the irrigation investigations in the different States and 
Territories. Diligent inquiry has, in large measure, served to bring 
out more clearly tlie fact that the Institution and prosecution of suc- 
cessful and thorough investigations in irrigation in the vast region 
which these investigations should cover, will be a large and difficult 
undertaking. The subjects requiring investigation are so numerous, 
the conditions and needs of different localities are so various, and the 
demands on tlie part of people for immediate information in so many 
lines are so urgent, that much attention will have to be given to the 
careful selection of the lines of work to be immediately undertaken. 
One great difficulty is to find an adequate number of men who have 
had the proper training to fit tliem to prepare publications or carry on 
investigations in the manner which our work requires. As a rule, the 
men who would be best fitted for tliis work are already engaged in 
other enterprises and can not be induced to enter the Department 
service on the terms necessarily imposed. In this, as in other special 
lines of investigation wliich the Department has undertaken, it will 
be necessary to organize a force to work under tlie immediate direction 
of the expert in charge, and souk^ time must elapse before this force can 
be thoroughly trained so as to perform most efficient service. Our 
efforts have, tlierefore, been thus far largely directed toward ascertain- 
ing wlio are available candidates for positions in this service. It is 
well, however, that this difficulty should be distinctly recognized. The 
need of the hour is for definite and accurate information on irrigation 
subjects and thorough investigation of irrigation problems. While 
there is much general information which nmy be easily obtained, it 
will not, as a rule, bear close scrutiny, and does not possess that 
degree of accuracy which alone can make it thoroughly satisfactory. 

The agricultural experiment stations in the West have in many 
places encountered many difficulties in reaching an efficient organiza- 
tion, have had most of their funds absor])ed in a variety of investiga- 
tions regarding the different kinds of crops to be grown in regions 
recently openi^d to agriculture^ have, as a rule, been connected with 
colleges having very limited resources, and have received little finan- 
cial aid from the State governments. In a number of places the 
stations have nmde promising beginnings of irrigation investigations, 
but thus far comparatively little has been actually accomplished, and 
the number of station ofiicers competent to carry on such investiga- 
tions in a satisfactory mann(»r is quite limited. As far as practicable 
this Office has endeavored to utilize the services of station officers, but 
under present conditions the work of thest^ officers can form only a 
comparatively small portion of the general enterprise. The boards 
of nmnagement of tin* stations have, howev(»r, been led to see the 
importan(*e of the work on irrigation which the Department has 
undertaken and are already moving in the direction of the employ- 
ment of a larger number of (•omx)etent investigators who can work in 
cooperation with this Department. For tlie stations, as for the 
Department, there must, liowever, be a pei'iod in which the training 
of experts and the elficient organization of inv(»stigations will be the 
most important, features. 

Besides tlie altention giv(»n to questions rc^garding the organization 
of a force for these investigations, considerable actual work of investi- 
gation has IhHMi instituted, the chi(»f features of which are set forth in 
the following statements which embody the substance of a report 
recently made to this Office by Professor Mead. 
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INVESTIGATIONS OF IRRIGATION LAWS AND INSTITUTIONS. 

The need of an impartial and thorough study of the subject of 
water rights and the laws and methods of enforcing them is so urgent 
that the Department has been under a continuous pressure from the 
people of the arid States to devote all the funds for irrigation investi- 
gations to this branch of the subject. Petitions from three of the 
leading irrigation States have been filed for an immediate and com- 
prehensive study of their conditions and needs, and the early prepara- 
tion of a report thei-eon to be used as a basis for immediate State 
legislation. Because of this desire for information all of the bulletins 
thus far published have dealt with this phase of the subject, but the 
information provided has only increased the desire for additional 
data. 

The immense area embraced in the irrigated region, the wide differ- 
ence between the laws and methods of the different States, and the 
complexity and number of problems to be considered, have required 
the expenditure of a great deal of time and thought in the organization 
of this investigation. All of the time which could be spared from this 
work has been given by the expert in charge to a peraonal study of 
the situation in the different States and to the selection of localities 
in which to begin the work. It is the intention, if sufficient provision 
is made, to include all of the arid and semiarid States in these studies 
during the ensuing year. There is a double necessity for this. In 
each of these States laws and methods differ widely. Even where 
conditions ai*e similar the nature of the titles to the water and the 
methods of distribution are wholly unlike. Not all of these can work 
equally well. Some must be better than others. The wider the field 
of the inquiry the greater the opportunity for comparison and the 
more valuable the result. 

There is a second reason for making this investigation general. 
Many of the most important rivers of the arid region are interstate 
streams. Some of them are used for irrigation in a half dozen differ- 
ent States. The water laws of these different States deal with a com- 
mon supply. They vary so widely in character that there must sooner 
or later come a time when their differences must be reconciled, or at 
least be brought to the attention of the federal courts and become a 
subject of legislation by Congress. It is of the utmost importance 
that before either of these things occur there should be a thorough 
understanding of the character of the rights which have vested under 
these laws, and of the disturbances which will ensue if a uniform or 
interstate system of water laws should be put in force. It is only 
through the collection and publication of these facts that either the 
several States or Congress can intelligently determine whether or not 
the control of rivei's used in irrigation should he left exclusively to 
the States, as is done at present, or whether the present practice 
should be overturned and the streams be divided under the operation 
of federal laws and under the control of federal officials. 
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DUTY OF WATER. 

Measurements of the actual volume of water used in Irrigation and 
the time of such use are being carried on in fifteen States and Terri- 
tories. The object of these measurements and tlie methods employed 
are set forth in schedule 2 of ''Instructions to observers," as follows: 

An approximate knowledge of the quantity of water required to irrigate an acre 
of land 18 sooner or later a necessity in any irrigated district. Farmers, canal 
builders, water commissioners, lawmakers, and courts all need this information 
in the making of water contracts, the planning of works, and in the determination 
and protection of rights in streams. Without it, all these important transactions 
have to be largely based on conjecture, and the mistakes to which this gives rise 
are a serious obstacle to the conserv^ation of the water supply and its peaceable 
and orderly di\'ision. 

It is the THirpose of this investigation to begin the collection of this information, 
but, in order that it may have general acceptance and value, the facts secured 
must embrace a wide range of conditions and crops, and he continued through a 
series of years in order that accidental variations in seasons mav be eliminated. 
Before the investigation is ended, it is expected that it will embrace a study of 
more economical methods and a determination of the extent to which the 
reclaimed area can be extended thereby, but at the outset it is desired to ascertain 
what is the common practice of irrigators. In order to accomplish this, it is 
desired in the first year's work that, in all cases where measurements are made, 
crops shall be irrigated whenever water is needed, and all the water which can be 
beneficially applied shall be used. Care should be taken to prevent waste, but 
the methods employed should be those in common use, and no si)ecial economy or 
special methods employed. In other words, it is desired that fanners shall irrigate 
exactly as though no record whatever was being kept. 

The method of measurement adopted had to take into account the fact that the 
demands of crops are not the same during the different seasons of the year, more 
water being required at some periods than at others. Nor is the supply uniform. 
Streams rise and fall, increasing or diminishing the quantity to be measured. The 
adoption of any device for delivering a uniform flow would not, therefore, either 
meet the demands of users or the character of the supply. "What has been done 
has been to provide for keeping a c(mstant record or the amount used, without 
any regard to the intentional variations in use or the ac^cidental changes in the 
supply. 

To df) this, it has })een arranged to measure and record the depth of water pass- 
ing over a weir or flowing through a flume, and from this record to compute the 
amount of water used. 

The register for recording tlie amount of water used was designed 
for this special work by the expert in charge^. It has proven satisfac- 
tory. The measurements themselves are to det<*rmine (1) the general 
duty of water, or {'2) the diff(*rence in the time of use and the relative 
volumes required by different crops. 

The first class of measurements embraces determinations of the 
vater used in the irrigation of large areas d(^ voted to different (»rops. 
Hecord is kept of the volume flowing through the nuiin canal, and a 
neasurement of the acres cultivated gives the duty it has performed, 
ncluding loss in transportation through the main canal and in distri- 
•ution through the lateral. Xo distinction is mi»'i'^ in thesis measure- 
•^ents of th** ''luirenKMits '^' -'^'^ >^ ^rr )v r"h- .^ri ii<» fii^'^i record 
/ pi^i^.i!) low thc'^' i'^v • 
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The location of the official stations and the names of the observers 
are as follows: 

Official stations and names of 6bserv>ers. 



state. 



Location. 



New Jersey 



New Brunswick 



Nebraska ' j Gothenburg 

Montana : Bozeman 



Wyoming ' Wheatland 

Laramie ... 



Colorado . 
Texas 



New Mexico' 



Arizona... 
California. 
Utah 



Idaho 



Holly ... 
Beeville. 



Carlsbad 

Mesilla Park . 

Phoenix 

Riverside 

Logan 



Salt Lake City 
Boise 



Observers. 



Prof. E. B. Voorhees, of the New Jersey Experi- 
ment Station. 

A. M. Allen. 

Prof. S. Fortier, of the Montana Experiment 
Station. 

M. R. Johnston. 

Prof. B. C. Bnffum, of the Wyoming Experiment 
Station. 

Thomas Berry. 

Prof. S. A. McHenry, of the Texas Experiment 
Station. 

W. M. Reed. 

Prof. C. T. Jordan, of the New Mexico Experiment 
Station. 

W. H. Code. 

W. Irving. 

Prof. Geo. L. Swendsen, of the L^tah Experiment 
Station. 

R. C. Gemmel, State engineer. 

D. W. Ross, State engrineer. 



' The State engineer of Nebraska, J. M. Wilson, is also cooperating with this investigation in 
the collection of data. 

'^ Records of the duty of water at Aztec and East Las Vegas are also being furnished us by the 
New Mexico Agricultural Experiment Station. 

The establishment of additional stations was prevented by delay in 
securing apparatus for measuring the variations in discharge, but 
records are being kept by volunteer observers in cooperation with this 
investigation in Montana, Washington, and Kansas. Arrangements 
have also been made for the cooperation of Prof. L. G. Carpenter, of 
the Colorado experiment station, who has undertaken the preparation 
of a bulletin embodying some of the results of his important investiga- 
tions on the duty of water, and will participate in future investigations 
in that State. 

One object of the studies of the duty of water is to secure greater 
economy in its use, the reclamation of an increased area and larger 
yield of crops through its more skillful application. In order to accom- 
plish these results something more is necessary than measurement of 
the quantity employed. The factors which tend to produce a high or 
low duty must also be studied. These include amount of rainfall, 
records of temperature, rate of evaporation, the character of the soil, 
losses in transportation in canals, the merits of the different methods 
of distributing water over the land, the influence which is exerted by 
the character of the private water-right contracts for delivering water, 
or of State laws governing titles thereto. 

Before we can rightly 'estimate the necessity or value of reservoirs 
we must know not only the amount of water required by different 
crops but the time when such water is needed. The purpose of reser- 
voir is to bring the fluctuations in stream flow into harmony witli the 
variation in the demands of crops. A dependence on the natural flow 
of many Western rivera permits of only a small fraction of their dis- 
charge being utilized, because the waters run to waste before or after 
they are needed. We must know when water is needed and how 
much is needed in different months of the year before we can riglitly 
estimate how much must be stored in order to utilize tlie entire 
supply. 

The results already secured render it manifest that the unit now 
usually prescribed by law or employed in private contracts for the 
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measurement and delivery of water is indeterminate; that it is not in 
accord with the needs of water users, and that canal companies can 
not comply with the requirements of the laws and contracts. Con- 
tracts for the delivery of water in either inches or cubic feet per sec- 
ond require the delivery of a uniform, constant flow. Neither the 
discharge of streams nor the needs of irrigators agree with this, and 
the result is that we have one system of rights and of distribution in 
theory, and a wholly different one in actual practice. 

It is only by making these facts plain through the demonstration of 
what actually takes place that the wide discrepancy between the laws 
governing water rights and the usages of irrigation is made apparent 
and the importance of bringing them in harmony can be properly 
appreciated. 

The character of water-right contracts has much to do with the 
economy or waste which prevails in irrigation. Many of these con- 
tracts have been prepared by people having little practical knowledge 
of the subject. Among the classes of contracts wliich have been pro- 
ductive of either discontent or abuses are — 

(1) Perpetual water rights. Under these contracts the user pays a 
certain amount per acre for all the land under the canal, whether he 
irrigates it or not. These contracts usually specify a certain duty 
which has been fixed before the necessities of the land or crops to be 
cultivated were known. Sometimes this duty is so low as to be a 
direct incentive to waste, and in others so high as to be manifestly 
one-sided and unfair. 

(2) The second cla.ss of contracts are those for the delivery of the 
water used at a specified rate per acre without any regard to economy 
or waste of the irrigator. These contracts lead to controversies 
because of the temptation on the part of the irrigator to use all he can 
regardless of his necessities, since in that way he gets more for his 
money, while on the part of the canal owner the temptation is to agree 
to provide water for as many acres as he can without regard to his 
ability. These contracts are unfair in making the skillful irrigator 
pay as much as his more wasteful and negligent neighbor. 

The objections to these two classes of contracts are leading to the 
evolution of a new system in which x)ayment is made for the quantity 
of water used. Some States have by law required this form of con- 
tract, and many companies are adopting it. The reports of the meas- 
urements this year indicate that a contract which makes it to the 
interest of the irrigator to economize, in many cases results in double 
the duty of water ol)tained under similar conditions under the first 
two forms of contract described. 

MISCELLANEOrs INVESTIGATIONS. 

In addition to the investigations before referred to there will soon 
be published a bulletin dealing with the irrigation problems of Mon- 
tana and the State hiws for the building of canals to Ik* oj)erated under 
State control; also a bulletin describing the methods of irrigation used 
in fruitgrowing on the Pacific coast, and bulletins dc^scriptive of meth- 
ods of distributing water in irrigati(m, of the different forms of water- 
right contracts in use by canal companies, of the fertilizing value of 
sediment carried by streams, and of the beneficial or injurious j^rop- 
erties of the soluble salts carricnl in the water of Western rivers and 
the progressive increase of these salts in the lower portions of streams 
due to the action of seepage. 
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INVESTIGATIONS IX THE HUMID REGION. 

The usefulness of this investigation is not limited to the arid region. 
On the contrary, there is no question that irrigation can be profitably 
employed in the cultivation of large areas in both the Eastern and 
Soutliem States. There are now over 100,000 acres of sugar land 
being irrigated in Louisiana alone, and the ai^ea is being constant!}' 
extended. The irrigated rice fields of the Carolinas produce a product 
uneqiialed elsewhere in quality, and wherever natural conditions will 
permit of its aid there is no agency which will do more to increase the 
yield or insure the quality of crops than the application of moisture 
when needed. There is a wide field for the employment of irrigation 
in the East and South in market gardening, in the Irrigation of alfalfa 
and of pastures, in the cultivation of high-priced products, and in the 
utilization of the sewage of cities and towns. It is believed that it 
will l)e wise economy for the General Government to promote the con- 
struction by private enterprise of small irrigation works on Eastern 
and Southern farms by supplying free of cost plans for ditches and 
advice and instruction regarding the methods of distributing and 
applying water. 

A beginning of imgation investigations in the humid region has 
already ])een made. Prof. E. B. Voorhees, of the New Jersey Agri- 
cultural Experiment Station, is now collecting data showing the area 
of land irrigated in that State, the methods employed, the duty of 
water obtained, and the benefits received. 

IRRIGATION PUBLICATIONS. 

Two bulletins on the laws and rights pertaining to irrigation waters 
have been issued from this Oflftee during the past year, and a third 
bulletin is in press. 

Water Rights on the Missouri River and its Tributaries (Bulletin 
No. 58), by Elwood Mead, State engineer of Wyoming, J. E. Field, 
State engineer of Colorado, and J. M. Wilson, State engineer of 
Nebraska, contains a discussion of the laws which control the diver- 
sion and use of watei's of the Missouri River and its tributaries. 

Abstract of Laws for Acquiring Titles to AVater from the Missouri 
River and its Tributaries, with the Legal Forms in Use (Bulletin No. 
GO), compiled by Elwood Mead, State engineer of Wyoming, is supple- 
mentary to Bulletin No. 58 of this Office (see above), and with it forms 
a nmiiual of instruction regarding the methods of procedure in acquir- 
ing water rights in the Missouri River watershed. 

Water-right Problems of Bear River (Bulletin No. 70), by Clarence T. 
Johnston and Joseph A. Breckons, deals with the water supply of 
Bear River and its diversion, and discusses interstate water rights in 
that river. Tliis river was chosen for study because in its course of a 
little over 300 miles it crosses State lines (Wyoming, Idaho, and L'tah) 
five times, finally emptying into Salt Lake, which is less than 50 miles 
from its source, thus presenting in small compass a great variety of 
interstate problems and offering exceptional opportunities for the 
inauguration of this class of inquiries. 

A rc^port on the usefulness of reservoirs to agriculture in the irri- 
gated regions, prepared by Prof. Elwood Mead, was made by the Sec- 
retary of Agriculture in response to a resolution of the Senate, and was 
published as Senate Doc. No. 124, Fifty-fifth Congress, third session. 
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EXTENSION OF INVESTIGATIONS. 

The general lines of investigation having been established and the 
organization of the force for the prosecution liaving been arranged 
for, it will be possible during the coming year to materially extend 
the investigations already begun, and, if adequate means are pro- 
vided, to enlarge the scope of these investigations. A large amount 
of data will be collected showing how water is owned, distributed, 
and used on the streams where irrigation has reached its greatest 
importance as a necessary adjunct to agriculture. On its legal side, 
this inquir}'^ should be extended to show quite fully the nature and 
extent of the claims to water on representative streams and their 
tributaries, the manner in which rights to water are established under 
State laws, the nature of litigation over these rights in the courts, and 
the forms of private contracts for furnishing water to users. A com- 
parative study should also be made of the laws, customs, and methods 
of the irrigated regions of both Europe and Asia in relation to those 
of the arid regions of this country, in order that our people may have 
the benefit of the lessons which experience in the old world has 
taught. Economic questions should also receive attention, including 
the collection of facts as to the areas irrigated for different crops, the 
value of the products, and the means by which the irrigated areas 
can be extended or rendered more productive. 

In connection with the investigations on the duty of water, there 
should be measui^ements of the capacity of canals and ditches for 
diverting water, the losses of watt^r in transportation and the gains 
from seepage, and the amount and influence of sediment contained in 
irrigation wat-ers. 

The investigations in New Jei'sey should l)e continued and studies 
should be made of irrigation as applied to the culture of rice and 
sugar cane. 

One of the largest problems in the irrigated region of this countrj^ 
relates to the proper utilization of vast areas of grazing land adjoining 
lands which have been, or may be, profitably used for agriculture under 
irrigation. In many S(*ctions of the West the i)rofits of irrigated 
farming depend entirely on the ability to control or use the surround- 
ing grazing lands. The value of much of this grazing land can be very 
greatly increased by uniting its use with that of the irrigable land and 
by such measures as the enactment of laws to promote the construction 
of small reservoirs or w(*lls for the convenience of watering stock. 
Those problems which relate to the union of irrigation farming with 
/razing may x)rop(4*ly be included in the irrigation investigations of 
the Department, and it is believed that a study of questions relating 
o the grazing landj vould form an important feature of investiga- 
ions which should L, in/i«rtai»'' i by various agencies with reference 
^ *he F' Hen^^^i ^ tx nx^iiL ^ii- »v<ir.ns involved in the wise and 
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of the Government and especially of this Department. It is much tc 
be desired that some plan of cooperation shoald be arranged which 
will prevent unnecessary duplication of work, and it is hoped that 
this may be reached in the near future. 

IMPORTANCE OF IRRIGATION INVESTIGATIONS. 

Irrigated agriculture in the United States has ceased to be either an 
experiment or to have merely a local importance. More than one-third 
of this country depends on the success of irrigation to maintain the 
people, the industries, and the political institutions of that area, and 
future growth will also be measured by the increase of the reclaimed 
area. In a region, which, in the extent and diversity of its mineral 
wealth has no equal on the globe, the riches of the mines in the hills 
are already surpassed by the products of the irrigated farms of the 
valleys, and the nation at large is at last awakening to the fact that 
the development of the use of the rivers and arid lands of the West 
will constitute one of the most important epochs in our increase in 
population and material wealth. 

In order to maintain the homes, the factories, and the people which 
now occupy that section, the success of the irrigated farm must be 
made certain. Without the lessened cost and increased comfort ol 
living which comes from a local food supply, which irrigation alone 
has made possible, many mines now idle can never be worked and 
many now productive must be closed. It is only through this that 
the marvelous attractions of this region for health and pleasure 
seekei*s have been made available and its great resources in other 
directions utilized. The irrigated lands which surround Denver, Salt 
Lake City, and scores of other cities are more than a pleasing relief 
from the aridity which they have displaced. They are the builders 
of those cities. 

Nor are the benefits of irrigation restricted to thje section of scanty 
rainfall. On the contrary, it is an important element in promoting 
our national prosperity. It turnishes the greater part of our exports 
of mutton and beef, and cheai;>ens the cost of the coat and adds to 
the abundance of the breakfast of the wage-earners in every Eastern 
city. 

The arid region has been, and will always continue to be, the most 
favored section of the United States for the production of meat and 
wool. We can not have too much of either of these. But without 
the irrigated farm the raising of range cattle and sheep would soon 
be only a memor3\ It is only through irrigation that winter feeding 
is made possible, and without the products of the land now irrigated 
half of the range flocks and herds would have perished during the 
storms of the past winter. 

The practical question nov before this Government is. What is its 
duty and responsibility? What should be done to protect the acres 
now watered and secure the largest increase in their number? That 
there is a national responsibility is shown by the fact that every 
other civilized country where irrigation is practiced has recognized 
this duty. Tlie British Government has expended nearly half a 
billion dollars on irrigation works in India, and has just begun the 
construction of an irrigation dam to cost $24,000,000 in Egypt. Italy 
spent ov^er $17,000,000 on a State canal to water a plain where the 
annual rainfall is equal to that of the Mississipi)i Valley. Canada 
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has made irrigation a matter of national aid and provides the same 
safeguards for recording and protecting titles to water as are thrown 
around the disposal of the land it renders productive. 

That there is urgent need of effective and adequate legislation by 
Congress is the conclusion of every student of the subject. Over a 
quarter of a century ago our minister to Italy, after an exhaustive 
study of irrigation in Europe, prepared an able report thereon for the 
Commissioner of Agriculture, in which he gave the following as among 
the things which legislation should provide for the promotion of irri- 
gated agriculture (Report of the Commissioner of Agriculture, 1874): 

That either the nation or the States should — 

"See that private individuals or associations do not acquire title 
by hasty grant or prescriptive rights, by appropriating to their own 
exclusive use the scanty supply (of water) which nature designed for 
the common benefit of all." 

Assume absolute ownei-ship of all waters. 

Provide for hydrographical survey. 

Construct canals and reservoirs. 

Prohibit the destruction of forests. 

Regulate use of water so as not to injure lower lands. 

Provide mode of withdrawal of water and method of measurement. 

Prescribe rates for water. 

Provide tribunals with power to assign to individuals the volume 
of water and time of its use. 

Provide for right of way for canals to irrigate lands not contiguous 
to main canals. 

Provide *'a series of brief reports of experiments deliberately made 
by persons of known competence, under Government patronageJ 
* * * Such experiments would embrace the investigation of the 
best methods and seasons of administering water to different crops, 
and of the quantities required for each;^ the increase in the quantity 
of the product from irrigation, as ascertained by actual comparison 
with similar crops grown without water." 

The investigations of the Department now being carried on are so 
closely in accoi*d with the above conclusions as to show that the expe- 
rience of other lands does not differ widely from our own. 

Every step in the growth of irrigation in this country has illustrated 
the wisdom of these recommendations and made the need of such 
action more imperative. We have reached a point where the best 
ise of our resources and the protection of investments already made 
'equire that tlie haphazard location of ditches must cease. Building 
■ew ditches above to take water away from farms already irrigated 
^^low is not growth; it i« de^"^^ ruction. Lavish grants of water to 
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excessive claims exist. Yet, this condition now prevails on a majority 
of the rivers most used in iiTigation. Every owner of an irrigated farm, 
and every man who expects to be an owner, needs to know exactly the 
nature of his right in the stream on which his success depends. This 
is not possible at present. Thus far the nation has made no provision 
for the distribution of either the natural flow of streams or of stored 
water, and in only three of the seventeen arid or semiarid States are 
the rights of appropriators protected by public officials, or are any 
provisions made for enforcing economy in the use of water. If the 
control of this element of production is to be left to the States, there 
should be a definite declaration to that effect. If it is to be assumed 
by the Greneral Government at all, it should be done at once. The 
present uncertainty is both unwise and unfair. We can not go on as 
we are now doing, fighting for titles to water in the courts and per- 
petuating a condition of cliaos and uncertainty which each additional 
farm reclaimed only serves to increase. 

Along many streams more farms have been brought under cultiva- 
tion tlian can be irrigated from the natural flow. Every year there is 
a season of shortage in which some canals are empty, and in a few 
days' drought the irrigator loses the fruits of his year's labor. The 
remedy for this is the storage of floods. The demand for storage 
reservoirs is based on a necessity which is already widely felt and 
which must increase. Their construction will supply the demand of 
lands now under cultivation, and in many cases increase the area 
from three to fivii fold. Before they are built it ought to be determined 
who owns the streams from which they will be supplied, and how the 
water is to be distributed, that it may benefit the irrigator rather than 
the speculator. There is neither wisdom nor justice in the building 
of reservoirs on the head of a stream when there is no provision for 
tlie right distribution of the commodity they are to impound. 

These are only a few of the many problems which confront those 
dependent upon the success of irrigation or interested in its extension. 
On their right solution depends not only the right use of our resources, 
but the social well-being of millions of people. In order to accomplish 
this we must have more definite information of what has already been 
done, the rights which have been acquired, and the methods now 
being pursued. It was to obtain this information that the investiga- 
tion of irrigation problems now btung carried on was inaugurated by 
Congress. It came in reJsponse to a growing unrest due to the present 
chaotic conditions, and a desire that the laws and social institutions 
which go with irrigation should be made moi*e uniform and stable, and 
the disastrous controversies and costly litigation over water rights be 
brought to an end. 

RECOMMENDATION. 

With a firm l>elief in the desirability and practicability of extending 
the irrigation investigations of this Office in the near future along the 
general lines on which they are now organized, I renew the recommen- 
dation made in my pi-evious report, that the appropriation for these 
investigations be increased to 850,000. 
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XJ. S. Department of Agriculture, 

Office of Public Road Inquiries, 

Washington^ D. (7., August Sl^ 1899. 

Sir : I have the honor to submit herewith the report of the Office 
of Public Road Inquiries for the fiscal year ending June 30, JL899, 
together with an outline of the work for the current year and esti- 
mates for the ensuing year. On account of my absence from the 
Office during part of the year, that portion of the report covering the 
past year's work was prepared at my request by my assistant, M. O. 
Eldridge. 

Respectfully, 

Roy Stone, 

Director. 
Hon. James Wilson, Secretary. 



T770RK OF THE TEAR. 

The work of the Office during the past year has been marked by a 
steady progress along its well-established lines. The small of&ce 
force has been kept busy prosecuting inquiries, answering corre- 
spondence, and gathering and disseminating important information 
relating to the various phases of the road subject. Many thousand 
copies of good road literature have been distributed among farmers 
and other persons interested, and important road conventions have 
been attended by representatives of the Office wliere information 
regarding the ways and means of road improvement have been both 
collected and distributed. Many State legislatures have asked for 
and received our assistance in framing new road legislation. Farm- 
ers' organizations, farmers' institutes, business organizations, schools, 
colleges, etc., have petitioned for our cooperation and advice, and 
many of them have been accommodated. The progress of road con- 
struction has been closely watched and the field operations have been 
vigorously prosecuted. The value of the object-lesson methods 
adopted by the Office have become so clear that there is a general 
and very urgent demand for their continuance and extension. This 
work has been pushed forward as rapidly as the time and means at 
hand would permit, but in order to have complied with all the 
demands for assistance along these lines our force and means should 
have been at least ten times larger. 

literature. 

The spirit of inquiry on all road matters among agriculturists and 
road reformers is steadily increasing, and requests for information 
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covering a wide range of subjects have been more numerous than 
ever before. In view of the wide interest attaching to the subject 
and of the fact that many of the previous publications of the Ofl&ce 
were not available for free distribution, Farmers' Bulletin No. 95, 
entitled "Good roads for farmers," was prepared at your direction 
by Assistant Director M. O. Eldridge. In preparing this bulletin 
the object sought was to present in the plainest possible manner the 
fundamental principles of road construction and maintenance and at 
the same time to make, if possible, an instructive compendium of 
road literature. Thousands of copies of this bulletin have been 
asked for and distributed; many persons have been supplied who had 
not before heard of the Office of Public Road Inquiries; and numer- 
ous testimonials regarding the usefulness of the Office and its work 
for the farmer have been received. This exemplifies the statement 
which has been previously made in reports from this Office, that 
the most practical road inquiry bulletins should be placed on the 
same footing as Farmers' Bulletins. "They are not calculated to 
be of private advantage to anybody, but are to be used solely in edu- 
cational work. Few people can be expected to buy them for that 
purpose, while many would take the trouble to use them if they could 
be had free of cost." 

"Must the farmers pay for good roads?" is perhaps one of the most 
popular little pamphlets ever published on the road subject. It was 
written by Mr. Otto Dorner, of Milwaukee, Wis., chairman of the 
national committee for highway improvement of the League of 
American Wheelmen. It was published by that league and adopted 
as Circular No. 31 of this Office, and hundreds of thousands of copies 
have been distributed throughout the country. Mr. Dorner's idea is, 
briefly, that since the city and suburban population enjoy the bene- 
fit of good roads equally with their country neighbors, the farmers, 
the labor and expense of building good roads should be in no wise 
imposed solely upon the farmers, who can not afford it, but that the 
burden should be shared by city and village taxpayer, or in fact by 
every citizen of the State and nation. As the bad condition of the 
country roads affects the town to which the county is tributary as 
well as the country itself, it would seem that Mr. Dorner favors a 
happy solution of a most perplexing problem, as well as a measure of 
justice to all parties concerned. 

"State aid to road building in Minnesota," by A. B. Choate, was 
published as Circular No. 32. Mr. Choate's scheme of legislation is 
quite similar to that advocated by Mr. Dorner, in Circular No. 31, and 
nis idea is, in short, that the present system is a great injustice to 
.'armers, that a large proportion of taxable property is in the cities 
»Tid towns, and thp^ " •^tate aid" means equal taxation. 

Vhe governors -" -mb^r of States recentlv in their messages to 
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The arguments made by many of the other governors to the legisla- 
tures are no less impressive than that made by Gk>vernor Mount, and 
all of them are equally convincing. 

STEEL ROADS. 

Hon. Martin Dodge, of Cleveland, Ohio, filled the position of 
Director from August, 1898, to January, 1899, Greneral Stone being on 
leave and serving on General Miles's staff as a brigadier-general in the 
war with Spain. During Mr. Dodge's incumbency plans were com- 
pleted and carried out for samples of steel-track roads in short sections 
at Omaha, Nebr., Ames, Iowa, and St. Anthony Park, Minn. These 
experimental sections of steel road clearly demonstrated their useful- 
ness for the Western States and for the other level States which are 
but sparingly supplied with good stone or gravel. The time was so 
limited and the means at our disposal so inadequate that we had to 
prepare a design for these steel roads, using rails of the regular shapes 
found in the market. Imperfections were naturally found which can 
be easily remedied if steel again becomes so cheap that the manufac- 
turers can take the matter up and make rails of special shapes, or if 
sufficient means are appropriated by Congress to perfect the system. 

ROAD GATHERINGS AND ORGANIZATIONS. 

The National Road Parliament was held under the auspices of this 
Office in connection with the Trans-Mississippi Exposition at Omaha, 
Nebr., October 10, 1898. Although not a large gatherinp, it was a 
very successful one. Most of the Western States were represented, 
something which had not heretofore occurred in meetings of this sort, 
and the delegates who attended were the representative and enthusi- 
astic road workers of their respective communities and States. A 
large number of local meetings and State conventions have been held 
and road leagues have been formed in many progressive communities, 
and it is believed that much good has been and will be accomplished 
by '* agitation, organization, and education," which are the best means 
of securing wholesome and effective results. The State and Inter- 
state Good Roads and Public Improvement Association, of which Mr. 
W. 11. Moore, of St. Louis, is president, is holding good-roads con- 
ventions in many of the wide-awake and prosperous cities of the mid- 
dle Western States. The people of that section are more thoroughly 
aroused over this question than ever before; they are waging an 
effective campaign for the betterment of their highways, and Mr. 
Moore says there will be no " let up" in this great educational move- 
ment until such laws are enacted as will insure better highways 
throughout the West. 

OBJECT-LESSON ROADS. 

The object-lesson road work of the year has been as extensive in 
territory covered as it has been far-reaching in results accomplished. 
Model roads of various kinds have been built under the supervision 
of Mr. E. G. Harrison, special agent and road expert, in the States 
of Maryland, Nebraska, Minnesota, Iowa, Kentuckj^ Indiana, and 
Wisconsin. 

One of the Maryland roads was built from Fork to Kingsville in 
Baltimore County. The macadam method was adopted and trap 
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(igneous) rock was used in the construction. The stone was crushed 
with a Champion crusher and separated into the proper sizes with a 
revolving screen, the various sizes were spread on the prepared earth 
foundation in layers with a Champion distributing cart, and each 
layer thoroughly rolled and consolidated with a steam roller. On 
July 30, 1898, a large number of people, including many State and 
county officials, assembled to witness the construction. The severe 
weather of last winter had little or no effect upon this road, and it is 
now almost as smooth and hard as asphalt, while other roads in the 
county, which wei'e built with the same machinery and of the same 
kind of stone, are rough and uneven, and in some places covered with 
loose stones of various sizes. A section of common earth road was 
improved in Harford County, near Fulsom, bj'^ simply underdraining 
the road with tile drains. A sample stone road was also built in Har- 
ford Countj'^ out of the ordinary surface bowlders or field stone. They 
were crushed, separated into suitable sizes, spread on in layers with 
the larger sizes on the bottom, sprinkled, and rolled until compact and 
smooth. Screenings and stone dust were used as a binder or filler as 
well as for the top layer, thus leaving the surface ready for imme- 
diate use. 

A State good roads convention was held at St. Anthony Park, 
Minn., under the auspices of the experiment station and university 
of that State, and during this convention students of the State Uni- 
versity and other people interested were taught by our expert how to 
build a macadam road. The trap rock used in the construction was 
from Taylors Falls and was furnished free of charge by the St. Paul 
and Duluth Railroad Company. As a direct result of this sample 
road work the officials of the city of St. Paul and Ramsey County let 
the contract at once for the construction of 2 miles of road modeled 
after the one built by our expert on the State fair grounds and sur- 
faced with trap rock from Taylors Falls. After laying 280 feet of 
steel track on the grounds of the Trans-Mississippi Exposition at 
Omaha, Mr. Harrison returned to St. Anthony Park, Minn., and placed 
on the State experiment station grounds a sample of steel track of 
the same length ; 280 feet were also placed on the grounds of the State 
College at Ames, Iowa. The construction of these roads is treated of 
in the Yearbook of the Department for 1898, under the title "Steel- 
track wagon roads," by Martin Dodge. 

During the month of February the engineering students of the 
University of Louisiana at Baton Rouge were instructed in the art of 
')uilding earth roads. Owing to the absence of stone, gravel, or other 
•oad -building materials, and to the fact that this experiment involved 
he apT^^^ vf^f^y\ of new principles of construction to many who viewed 
he w' A vide interest was manifested. After having lectured 
>efuic '^^ - •ers' institutes in Kentucky for about a month. Expert 

^*= • •' i' *^^^'> co^*- 'uction of an object-lesson road on the 

-^^ 'f Kentucky at Lexington. A State day 
- ■ : ' .HonriA(i by rer >«" native men from all 
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of road was built at Menomonie, Wis. This road was constructed so 
as to fully illustrate the best permanent highways built out of the 
best and most lasting materials, also the feasibility of utilizing such 
materials as localities have at hand. One section was built of gravel 
over a sand foundation, another of stone over a gravel foundation, 
while another was built with a gravel- wearing surface and a stone 
foundation, and still another illustrated the regular macadam con- 
struction. As a test of the latest proposal for road improvement, an 
earth road was rounded up, sprinkled with crude oil, and thoroughly 
rolled. 

State day was well att.ended, and it is believed by many who were 
present that this experimental section of road will be of incalculable 
value to Wisconsin, and finally, when results are made known, to the 
whole country. 

ROAD INQUIRIES. 

The principal inquiries made during the year were upon the follow- 
ing subjects: New road legislation, and especially that for State aid; 
the use of convict labor in road building or in the preparation of road 
materials; experiments in steel roads and other new plans; methods 
of raising road funds; bond issues and rates of interest paid; condi- 
tion of new roads under wear, especially of the sample roads super- 
vised by this Office; the promoting of rural free delivery of mails by 
good roads; the progress of organization for road improvement; the 
prospects of road construction during the year, etc. Numerous 
I'esponses were received from many of the best workers for road 
improvement, and the subjects were most interestingly and intelli- 
gently treated, so much so in fact, that many of them are being pre- 
pared as a circular or bulletin of the Office. 

The consensus of opinion in this correspondence is that *' State 
aid" is the best law Mnder which to build and maintain roads. The 
method of working convicts in quarries and gravel pits in preparing 
road material is earnestly supported by everyone, and the use of con- 
victs in actually building roads is strongly advocated by many people, 
especially those from the South. As a result of road improvement, 
the appreciation in land values has been in most cases marvelous. 
One instance is given where land was bought for $12.50 per acre, and 
only a few years later, when good roads had been built, was sold for 
$100 per acre. Many other instances are given where the increase has 
been from 30 to 50 "per cent. So far as we are able to judge from 
these reports, there is not a community in the United States where 
good roads have been built that would return to the old "hog in the 
mud" method. The general opinion is that the free rural delivery of 
mails should be extended to those communities where the roads are 
so good that they will be firm and smooth during all seasons of the 
year. Good progress is reported regarding organization for road 
improvement. Hundreds of local road leagues have been formea and 
many States have been thoroughly organized, all of which will result 
in spreading the good-roads work and in strengthening the movement. 
The prospects for new road work for the present year are brighter 
than ever before, and some of the road-machine companies have more 
orders for machines than they can fill for many months. 

As a result of these investigations we are firmly convinced that for 
local needs as well as for our material development and prosperity, a 
well-regulated system of public roads throughout the whole country is 
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day by day becoming more necessary. While we have the most perfect 
railway system in the world, our public highways are and always have 
been inferior to those of any other country in the civilized world. As 
our public roads are the veins and arteries of our agricultural, com- 
mercial, and social life, they are not yet receiving the consideration 
that their great importance deserves. Much has been done in the 
United States toward road building during the last few years, but 
much more needs to be done; indeed the beginning has just been 
made. 

PLANS FOR 1900 AND ESTIMATES FOR 1901. 

It is the intention, during the ensuing year, to continue and enlarge 
the scope of the work already accomplished. The miscellaneous 
work of the Office, as well as the field operations, have increased more 
rapidly than our facilities. We have accomplished what we have 
done only by the cooperation and volunteer aid of the road-building 
machine companies in loaning machinery, and of the railroads in the 
matter of transportation, both of machines and persons. The road- 
building companies, while still anxious to cooperate, are all short of 
machines, and will be less able next season to loan us a supply, while 
we have, i)erhap8, overtaxed the patience and courtesy of the rail- 
road companies. 

We have made only a small beginning in the progress of work 
designed to be done at the colleges and experiment stations, and w€ 
have been obliged to forego numerous opportunities to take charge oi 
construction of sample roads in other localities where practically all 
the expense, except our supervision , was guarantied. Under these cir- 
cumstances there would be practically no limit to the amount of 
money which could be profitably expended in this matter, but it is 
better to advance it moderately, and I therefore recommend an appro- 
priation of $20,000 for the coming year, of which $5,000 should be 
made immediately available. This will enable us to put several 
additional experts in the field immediately upon the passage of the act. 



SEPOBT OF THE EDITOE, DIVISIOH OF PUBUGATIOHS. 



U. S. Department of Agriculture, 

Division of Publications, 
Washington^ D. C, August 9, 1899. 

Sir: I have the honor to submit herewith for your information and 
consideration a report on the work of this Division for the fiscal year 
ended June 30, 1899, also recommendations in regard to future oper- 
ations. 

Respectfully, Geo. Wm. Hill, 

Editor and Chief: 
Hon. James Wilson, Secretary, 



"WORK OF THE TEAR. 

ORGANIZATION OF DIVISION. 

The Division of Publications as at present organized consists of (1) 
a main office; (2) a document section, including an office force and a 
large number of laborers; and, (3) an illustration section. 

In addition to the Editor of the Department, who is also chief of 
the Division, and his first assistant, the main ofl&ce includes a clerical 
force and an editorial corps. The clerical force, consists of a stenog- 
rapher and tyi)e writer, a bookkeeper and requisition clerk, a mail and 
order clerk, and a messenger. 

In the illustration section are three artists, one engraver, a clerk, 
and a laborer. A great part of the illustration work is prepared in 
the several divisions by artists attached to the divisional forces, some 
of them being specially qualified by scientific attainments for satis- 
factory performance of the line of work assigned to them. Of artists 
so attached to the several divisions, there are no less than six, whose 
work, when ready for use in a publication, is turned over to this 
Division. 

The distribution of documents is under the immediate charge of an 
officer designated as assistant in charge of the document section, 
lie has under his supervision an office force, consisting of a stenogra- 
pher and typewriter and several bookkeepers and order clerks, besides 
a large body of laborers, numbering, according to the season of the 
year and the amount of work to be done, from 60 to 75 persons. 

The average number of persons employed in the Division during the 
year, including editorial corps and office force, artists, and laborers, 
was 107. This report will show in what manner this large force has 
been employed during the year, what work has been done, and what 
remains still to be undertaken in order to enable the Division of 
Publications to fill the place assigned to it in the economy of the 
Department. 

GROWTH OF the WORK. 

The total number of publications issued by the Department during 
the fiscal year amounted to 603, as compared with 501 the year pre- 
vious. Of these, 114 were issued by the Weather Bureau, 106 being 
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printed there. No further account is taken of the Weather Bureau 
publications in this report, except to include them in the Appendix. 
This Division exercises no supervision, editorial or otherwise, over 
the publications of the Weathe? Bureau, which has its own division 
of publications and its own editor. The number of publications, 
therefore, which actually passed through the editorial room was 489, 
of which 191 were new, and contained 12,864 printed pages, or 2,236 
pages more than the previous year. The remaining 298 publications 
were reprints, necessitated by the urgent demand for them, and 
included 11,943 pages. Of these reprints, 154 were Farmers' Bul- 
letins. 

PUBLICATION WORK IN DETAIL. 

The classes of publications issued during the past year, with the 
funds to which they are chargeable, and the total number of copies 
of all publications printed during the fiscal years 1893-1899, inclusive, 
are for convenience presented as follows : 

Number and classes of pvblications, fiscal year 1899. 

Publications : 

Chargeable to regular fund 341 

Chargeable to divisional fund 8 

Chargeable to Farmers' Bulletin fund 141 

Printed as Executive documents 12 

Printed at Weather Bureau 106 

Total 608 

Numiyer of pvblications issued from 189S to 1899. 



Year. 



1803 
18»4 
18»5 
1896 
1807 
1808 
1890 



Total 




Total 

number 

copies. 

2.689,064 
3.100,310 
4.100,600 
6.561,700 
6,641.210 
6,280,365 
7,076,075 

36,418,304 



uty to diffui 



The above table presents a very graphic illustration of the steady 
growth in the publication work in the past seven years, a growth 
vhich would be made still more striking were the co*aparison to be 
carried back to 1880, the year that this Division was organized. This 
growth is a fair reflection of the growth of the Department, represent- 
^% just what has been done toward fulfilling that part of the organic 
V creating ^'^^ Department, " '^''»li makes it an essential part of its 

nfrM'TT^of^Tx nr iiP-^c nnected with agriculture. 
. ' ' » •' vision or office or even of 

' '«ion necessarily means 

'^*^nr ^ h rough which 
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Any ctirtailment from lack of time or money of the work of this 
Division simply means that valuable information which it has cost 
much time and money to acquire can not be imparted to the agricul-. 
turist until too lat« to be available to him for the year's work, and its 
utilization and practical effect is thus postponed for a twelvemonth. 

NUMBER OF PUBUCATIONS, BY BUREAUS, DIVISIONS. AND OFFICES. 

The part of the several Bureaus, Divisions, and OflBces in making up 
the sum of the publication work for the year is shown in the following 
flable giving the total number of publications contributed by each, 
originals and reprints, the number of pages, and the total number of 
copies : 



BareBOH, Divlitions, 






Orlg- 
IhbL 



Originil. Beprint, TotiiJ. 



AcconntA and DlatnirBe- 



Animal Inoiistry 

Biological Survey... 



«nT 

naiBtry.. 



ExnerlmentStstlinis.- 
Fiber lureMigBtloiiB . . . 

Foretgn Mnrkets 

Forestry 

UardeDRBndOrouiidB.. 

Library. 

POIDOloBV 

PoWicatfons 

Public Rmd Inqnirien . 



10.000 
BO. TOO 

ira..ioo 



(«1,338 
S.SSO 



as. WO 
I. an 
5. too 

sa.ttio 

ssa.Aoo 

ira.MO 

lis. too 



■ Farmers' Bnllelinn are loclnded In the Bnrmns. DivUlonn. and Offices contrlbaCing: tbem, 
INCREASR I.N PUBLICATIONS. 

It will be seen that the total number of copies of all pnblications 
greatlj' exceeds that of any former year. The publications of the 
Weather Bureau are distributed by one of the employees of that 
Bureau, reporting, by your order of March 29, 1897,' to the chief of 
this Division. With this exception, and excluding the Executive 
documents, only a small nnmber of copies of which are distributed 
through this Department, all of tlie publications are handled and 
distributed by the force of the document section of this Division. 

' Uottbd Stater Department os AORicm-TURK. 

Office of the Secretary, 
Washington. D. C. , March 3U. 1SS7. 
Mr. Willis L. Moore. 

Chief of Wfaiher Bareau. 
Sir: In accordance with sectioD 83 of theactprovidin, 
binding, &aA diEtribution uf public documents, Mr. C. . 

the recommendation of the chief of the Weather Bnreau.io Hupervisetoe uisin 
bution of Weather Burean pnblications; to keep an acconnt in detail thereof ani: 
report the same quarterly to the chief oi the Divinon of PnblicationB. 

James Wiisoh, Secretary. 
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EXPENDITURES FROM SPECIAL FUND OF THE DIVISION. 

The following shows the total expenditures during the year from 
the special appropriation for this Division, including the amounts for 
preparation and printing of Farmers' Bulletins, for artists and prepi- 
ration of illustrations, for artists' supplies, and for labor and materials 
in distribution of documents: 

Pay of artists and preparation of illustrations $8,220.00 

Labor in distribntion of documents _ 22,361.87 

Materials for docmnent section 4, 135. 02^ 

Artists* supplies 119.66 

Total 39,836.55 



Preparation of Farmers' Bulletins 4,979.58 

Printing of Farmers' Bulletins 39,957.49 

Total 84,937.07 



Grand total 64,778.62 

EXPENDITURES FOR PRINTING AND BINDING. 
NUMBER AND COST OF PUBLICATIONS PRINTED BY GOVERNMENT PRINTINO OFFICE. 

In the following table are given the total number and cost of publi- 
cations of all kinds printed by the Government Printing Office during 
the year: 

Number and cost of ptiblicatumit printed by Oovemment Printing Office. 



Bureaus, DivisiouH, and OflSces. 



Secretary's Office 

Executive Documents 

Accounts and Disbursements 

Agrostology 

Animal Industry 

Biological Survey 

Botanv 

Chemistry 

Entomology 

Experiment Stations 

Fiber Investigations 

Foreign Markets 

Forewry 

Gardens and Grounds 

'-library 

homology 

^blications. ..... 

^ublic ^'''**'" T«' fi».'ir'« 

^lls- 

statistics 

Vegetable ±*hy«io^'H"' - 



L Vrw< 



Publications. 



Farmers' 
Bulle- 
tins. 



8 



10 

21 

8 

6 

6 

12 

79 

1 



'thoi- 



2 
1 



1 
12 



10 



176 



Printed 

in 
branch 
office.* 



11 
10 



1 

13 
2 



2 
1 



1 

15 
9 



4 
2 



74 



Other. 



6 

12 

2 

18 

7 

15 

12 

16 

14 

43 

4 

16 

12 

1 

5 

5 

6 

11 

Mr 
i 

20 
7 
8 



247 



TotaL 



14 
12 
2 
39 
88 

la 

21 

23 

39 

124 

5 

18 

15 

2 

5 

6 

26 

21 

19 

24 

19 

8 



CkMit 



$2,477.64 



497 
106 



606 



841.84 
6,468.55 
6,847.95 
3,2C1.56 
2,747.75 
5,837.28 
5,492.86 
29,579.28 

997.82 

4.842.G1 

4,331.96 

55.86 

908.20 

962.74 
2,740.89 
1,340.78 
8,130.28 
8,104.11 
1,806.27 

260.86 



91,966.50 
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f56,C97.61 

29.957.49 
6.611,50 

91,960.69 
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TOTAL EXPENDirURES FOR PRINTINO AND BINDINO. 

The total cost of all printing and binding delivered to this Depart- 
ment from July 1, 1898, to June 30, 1899, inclusive, was $128,591.52, 
as shown by the following statement: 

Divisional publications, paid from general fnnd $54, 681. 79 

Divisional publications, paid from special funds 715. 73 

Farmers' Bulletins 86,569.08 

Blank books, blanks, etc 19,509.98 

Branch oflace (all work) 17,115.00 

Total 128,591.52 

EXPENDITURES FOR PRINTING AND BINDING, BY FUNDS. 

The following statement shows the expenditures for printing and 
binding from the several funds: 

General printing fund : 

Elxpended for various divisions $74,191.72 

Expended for branch printing office 17, 115. 00 

Expended for Farmers' Bulletins 6,611.59 

Farmers' Bulletin fund . . 29*, 957. 49 

Divisional funds : 

Bureau of Animal Industry $567. 79 

Biological Survey 147.93 

715. 72 

Total- 128,591.52 

FARMERS' BULLETINS. 

The total amount paid for printing Farmers' Bulletins was $36, 569. 08, 
of which $29,957.49 was from the fund for preparation and printing of 
Farmers' Bulletins, and the remainder, $6,611.59, was defrayed from 
the general printing fund. The very large number of these bulletins 
used in satisfying the demands of Department correspondents made 
this necessary in order not to infringe on the two-thirds reserved by 
law for the use of Senators, Representatives, and Delegates. 

The total number of copies of Farmers' Bulletins printed was 
2,437,000, and as the Congressional orders have for the first time in 
several years fallen below the quota set aside for them, a considerable 
reserve remained over at the close of the fiscal year, which by law 
reverts to the Secretary of Agriculture, to be disposed of as the law 
directs, either for miscellaneous distribution or for satisfying further 
Congressional demands. This will permit, if you so desire to use this 
reserve, of increasing the quota available for each Member of Con- 
gress from 4,000 to 5,000 copies. 

The following table shows the Farmers' Bulletins issued during the 
year and the total number of copies: 

Farmers' Bulletins issued during the year. 



Originals and reprints. 



Number 
of bul- 
letins. 



Number of 
copies. 



Originals 

Reprints 

Total 

Total for fiscal year 1896 



22 

154 



520.000 
1,917,000 



176 



2,437,000 



96 



2,170,000 
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The following table gives the cost of printing the Farmers' Bulletins 
issued during the year. A comparison shows a very small increase in 
expenditure as compared with the increase in the number of bulletins 
issued. 

Cost of printing Farmers' Bulletins, 



Items. 


Number 
ofbol 
letlns. 


Cost. 


Paid from Farmers' Bulletin fund 


141 
35 


|29,W7.49 


Pftid from flreneral printinar fund ' , , 


6,611.60 






Total 


176 


86,560.06 






1888 


96 


32,756.46 







iPaid from general printing fund of the previous year, $1,606.03. 

The rapid growth in the total number of copies of Farmers' Bulletins 
issued since the special appropriation for the purpose in 1895, and the 
distribution to Members of Congress, is shown in the following: 

Number of copies of Farmers'' Bulletins issued (Nos. 1 to 100) and number distrtlmted 

to Members of Congress, 



Date. 



Prior to 1894 

In 1804 

In 1805 

In 1896 

In 1807 

In 1808 

In 1899 

Total . 



Total num- 
ber of 
copies is- 
sued. 



540.000 
278,600 
1,"W.000 
1.891,000 
2,387,000 
2,170,000 
2,437,000 



11,270,600 



Distributed 
to Members 
of Congress. 



886,770 
1.816,605 
1,067,287 
1,680,065 
1,101,066 



6,851,762 



The following shows the number of new Farmers' Bulletins issued 
each year since 1895, prior to which time, as appears above, compara- 
tively few bulletins of this series were issued : 

New Farmers* Bulletins issued from 1896 to 1899 , inclusive. 



Yearc. 


Number 
of bul- 
letins. 


In 1805 


11 


In 1806 


18 


In 1807 


16 


Inl808 


21 


In 1800 


22 








Total 


88 
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The following table shows the number and titles of new Farmers' 
Bulletins issued during tho year and the editions of each, the total 
number of copies being more than half a million: 

New Fanners^ Bulleiins issued duHng the year. 



No. of 
bulle- 
tin. 



79 

80 

81 

82 

83 

81 

85 

86 

87 
88 



90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



Title of bulletin. 



Experiment Static 1 Work— VI 

Reprints 

The Peach Twig-Boror; An Important Enemy of Stone Fruits 

Reprint 

Ck)m Culture in the South 

Reprints 

The Culture of Tobacco 

Reprints 

Tobacco Soils 

Reprint 

Experiment Station Work— VII 

Reprint 

Fish as Food 

Reprint 

Thirty Poisonous Plants 

Reprint 

Exjperunent Station Work— Vm 

Alkali Lands 

Reprint 

Cowpeas 

Reprint 

The Manufacture of Sorghum Sirup 

Potato Diseases and Their Treatment 

Experiment Stauon Work— IX 

Sugar as Fa^ 

The Vegetable Garden 

Gk>od Roads for Ft rmera 

Raising Sheep for Mutton 

Elxperunent Station Work— X 

Suggestions to Southern Farmers 

Three Insect Enemies of Shade Trees 

Hog Raising in the South 

Total 



Total 
number 
of copies. 



20,000 
15,000 
10.000 
10,000 
10,000 
30,000 
30,000 
20.000 
20,000 
10,000 
20,000 
15.000 
20,000 
10,000 
30,000 
20,000 
30,000 
20,000 
10,000 
26,000 
5,000 
26.000 
30.000 
30.000 
20.000 
30,000 
30,000 
30,000 
20.000 
20,000 
20,000 
30,000 



666,000 



LIST OF FARMER' BULLETINS. 

The following is a list of all the Farmers' Bulletins issued to June 
30, 1899: 

List of Farmers* BvMetins issued to June SO, 1899. 

[Bulletins printed in itcUic type are no longer available for distribution.] 

No, 1, The What and Why of Agricultural Experiment Stations, 

No, 2, The Work of the Agricultural Experiment Stations, 

No, 3, Culture of the Sugar Beet, 

No. 4, Fungous Diseases of the Orape and Their Treatment, 

No, 5, Treatment of Smuts of Oats and Wheat, 

No, 6, Tobacco : Instructions for Its Cultivation and Curing, 

No. 7. Spraying Fruits for insect Pests and Fungous Diseases, unth a Special 
Consideration of the Subject in Its Relation to the Public Health. 

No. 8, Results of Experiments unth Inoculation for the Prevention of Hog 
Cholera. 

No. 9, MUk Fermentations and Their Relation to Dairying. 

No. 10, The Russian Thistle and Other TYoublesome Weeds in the Wheat Region 
of Minnesota and North Dakota, 

No, 11. The Rape Plant : Its History, Culture^ and Uses. 

No. 12, Nostrums for Increasing the Yield of Butter, 

No, 13. Cranberry Culture. 

No. 14, Fertilizers for Cotton. 

No. 15. Some Destructive Potato Diseases : What They Are and How to Prevent 
Them. 

No. 16. Leguminous Plants for Green Manuring and for Feeding. 

No. 17. Peach Yellows and Peach Rosette. 

No. 18. Forage Plants for the South, 
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No. 19. ImportaQt Insecticides; Directions for Their Prep&r&tion and Use. 

No. 80. Washed Soils : How tn Prevent and Reclaim Them. 

No. 21. Barnyard Manure. 

No. 82. Feeding- Farm Animals. 

No. 23. Foods : Nutritive Value and Cort. 

No. 24. HoK Cholera and Swine Plague. 

No. 25. Peanuts: Culture and Uses. 

No. 26. Sweet Potatoes Culture and Uses. 

No. 87. Flax for Seed and Fiber 

No. 26. Weeds: AndHowtoKillThem. 

No. 29. Souring ot Milk and Other Changes In Milk Products. 

No. 30. Orape Diseases on the Pacific Coast. 

No. 31. Alfalfa, or Lucera. 

No. 82. Silos and Silage. 

No. 33. Peach Qrow-ing for Market. 

No. 84. Meats: Composition and CooMng. 

No. 35. Potato Culture. 

No. 86. Cotton Seed and Its Products. 

No. 87. Kafir Corn : Characteristics, Culture, and Uses. 

No. 88. Spraying for Fruit Diseases. 

No. 89. Onion Culture. 

No. 40. Farm Drainage. 

No. 41. Fowls* Care and Feeding. 

No. 48. Fa-:tB About Milk. 

No. 43. Sewage Disposal on the Farm. 

No. 44. Commercial FertilizerH. 

No. 45, Some Insects Injurious to Stored Ctrain. 

No. 46. Irrigation in Humid Climates. 

No. 47. Inspcts AiTwting tho Cotton Plant. 

No. 48. The Manuring of Cotton. 



No. 49. Sheep Feeding. 

No. 50. Sorghum as a Fora^v Crop. 



Standard Varieties of Chickens. 



No. 64. Some Common Birds in Their Relation to Agriculture. 
No. 55. The Daiiy Herd : Its Formatiun and Management. 
No. 66. Experiment Station Work— I. 
No. 57. Bntter Making on the Farm. 
No. 58. The Soy Beau as a Forage Crop. 
No. 59. Bee Keeping. 
No. 60. Methods of Curing Tobacco, 
No. 61. Asparagus Culture. 
No. 62. Marketing Farm Produce. 
No. 63. Care of Milk on the Farm. 
No. 64, Ducks and Geese. 
No. 65. Experiment Station Work— n. 
No. 66. Meadows and Pastures. 
No. 67. Forestry for Farmers. 
No. 68. The Black Rot of the Cahhage. 
No. 69. Biperimeut Station Work— III. 
No. 70. Principal Insect Enemies of the Grape. 
No. 71. Some EssentialB in Beef Production- 
No. 72. Cattle Ranges of the Southwest. 
No. 78, Experiment*"-'^'" '^—1' "'" 
-^■0. 74 Jilk as Foot' 
J" 7; JTie Grain Soiu^i 

s. .. xjimin) ■. Soi 

'''' > laperime"' ■ ati'' \ ■ ■ 
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No. 88. Alkali Lands. 

No. 89. Cowpeas. 

No. 90. The Mannfacttire of Sor^htim Simp. 

No. 91. Potato Diseases and Their Treatment. 

No. 92. Experiment Station Work— IX. 

No. 93. Sugar as Food. 

No. 94. The Vegetable Garden. 

No. 95. Go6d IU>ads for Farmers. 

No. 96. Raising Sheep for Mutton. 

No. 97. Experiment Station Work — X. 

No. 98. Suggestions to Southern Farmers. 

No. 99. Three Insect Enemies of Shade Trees. 

No. 100. Hog Raistiig in the South. 

SEGREGATION OF THE WEATHER BUREAU PRINTING FUND. 

Under your order, addressed to the chief of the Weather Bureau, 
dated June 21, 1899, the editor and chief of the publications division 
of the Weather Bureau is authorized to draw the necessary requisitions 
upon the Public Printer for the printing work of the Bureau within 
the limit of the specific appropriation of $10,000 for Weather Bureau 
printing, included in the total amount assigned from the public print- 
ing fund for the use of this Department. By this order the Weather 
Bureau printing is completely segregated from the printing work of 
the Department. 

REQUISITIONS FOR PRINTING. 

The total number of requisitions for printing prepared in the 
Division was 2,310 (aside from those which for some reason or other 
were subsequently canceled, and which numbered 32). Of these, 658 
were drawn on the Government Printing Ofl&ce and 1,652 on the 
branch office. For 1898 these figures were, respectively, 510 and 1,380; 
total, 1,890. 

GOVERNMENT PRINTING OFFICE. 

The requisitions on the Government Printing Office were for the 
several divisions of the Department as follows: 

Requisitiotui on the Oovernment Printing Office, by Bureaus, Divisions, Offices, etc. 

Secretary's Office 11 

Accounts and Disbursements _ 82 

Agrostology - 25 

Animal Industry 65 

Biological Survey 28 

Botany - 29 

Chemistry 24 

Entoraology 29 

Experiment Stations 132 

Fibers - 2 

Foreign Markets 20 

Forestry 28 

Gardens and Grounds . - 2 

Library 11 

Pomology 5 

Publications - 19 

Public Road Inquiries 12 

Soils 19 

Statistics 26 

Vegetable Physiology and Pathology 20 

Weather Bureau 96 
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Seed 6 

Supply 1 

Appointment Clerk 4 

Imscellaneons 13 

Total...: _ 658 

THE BRANCH PRINTINa OFFICE. 

The braii?h ofl&ce continues, as heretofore, to fulfill its purpose in 
a most efficient manner, under the direction of Mr. Frank Wallace, 
foreman. 

The number of requisitions drawn upon the foreman of the office 
during the year was 1,652, or about 5i jobs of work daily. The requi- 
sitions were for the several Bureaus, Divisions, Offices, etc., as follows: 

Requisitions an the branch printing office, by Bureaus, Divisions, Offices, etc. 

Secretary's Office 5 

Accounts and Disbursements _ 80 

Agrostology 51 

Animal Industry _ 235 

Biological Survey . . . 31 

Botany 156 

Chemistry - 120 

Entomology _ 59 

Experiment Stations 155 

Foreign Markets _ 25 

Forestry - 48 

Gardens and Grounds 8 

Library 23 

Pomology - - 21 

Publications l 177 

Public Road Inquiries _ 20 

Soils - - - - 16 

Statistics - -, 277 

Vegetable Physiology and Pathology 24 

Supply - - 38 

CMef Clerk 44 

Seed - 32 

Api)ointment Clerk _. 48 

Museum 1 

Chief Engineer - 3 

File room 1 

Telephone operator 1 

Paris Exposition 1 

Miscellaneous - 2 

^ofql '. 1,652 

Jixc .*xaxacter i*^'^ ^^rr^r--^r^t of th^ job ' — ^^ ^lone m i^e !*'•«» nch office 



w/»» 



*■' * 'i^. 784,460 

et^ ^'^•'^- -' 748,160 

Jar^ 361, 106 

BuL^ ■• .6,500 

"Jircn - 941,560 

<io"- 3,592,640 

-. - -r- 872,354 

<n.x . ^i, 999, 550 

^ontb - 401,722 

^^^'-'^i -. 271,560 

... 14,979,611 
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With its increased facilities the branch office is prepared to print 
many circulars and even small bulletins which formerly had to be 
sent to the Government Printing Office. The following table shows 
the number of publications printed for the various Bureaus, Divisions, 
and Offices in the branch office during the year: 

Publications printed in branch printing office. 



Bureaus, Divisions, and Offices. 



Agrostolognr 

Animal Inaustry 

Botanj 

Chemistry 

Entomology 

Experiment Stations 

Foreign Markets 

Forestry 

Pomol<»y 

Publications 

Public Road Inquiries 

Statistics 

Vegetable Physiology and Pathology 

Total 



Requisi- 
tions. 



74 



Number 
of copies 
printed. 



11 


57.700 


10 


38,000 


3 


15,500 


1 


2,000 


13 


60,500 


2 


6,000 


2 


4,000 


1 


16,000 


1 


2,500 


15 


422,000 


9 


75,000 


4 


96,500 


2 


2,000 



786,700 



THE SALE OF PUBLICATIONS. 

The Superintendent of Documents is charged with the sale of public 
documents, including all those of this Department with the exception 
of the card index of the Office of Experiment Stations and the publi- 
cations of the Weather Bureau. By the courtesy of this officer, I am 
enabled to give the figures of these sales by comparison with the sale 
of documents from other Departments of the Government for the past 
year. His figures, to which I subjoin for comparison corresponding 
figures for 1898, are as follows: 

Number of publications sold and amount received. 



Publications sold. Amount received. 



Dejmrtment. 



1899. 



Department of Agriculture ' 18, 750 

All other Dei)artraents ! 8,058 

Total 26,8(J8 



18»8. 



1899. 



17. 740 $2, 154. 45 
3.«2;j 5.401.66 



2I,:i63 I 7,556.11 



1898. 



$2,089.15 
2,448.12 

4,537.27 



It appeal's, therefore, that 70 per cent of the document sale and 28^ 
per cent of the amount I'eceived was on account of the publications 
of the Department of Agriculture. The Superintendent of Documents 
says: ''While I have not kept any statistics as to the number of 
documents of your Department applied for that could not be sup- 
plied, I would estimate them at 20 per cent of the number sold." 

This would make the total of publications of this Department 
applied for by persons able and mlling to pay for them 22,700. 

The above figures vindicate my oft-repeated contention, that there 
are many people able and willing to pay for such publications, and I 
suggest that no better way can be found to meet the requirements of 
the people in regard to Government publications. Every person un- 
doubtedly has an equal right with every other person to anything we 
publish, and the only way to avoid unjust discrimination is to exact 
a small charge just sufficient to cover cost. 
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ILLUSTRATIONS. 



The total number of illustrations reproduced for publication was 
1,075, costing in all $1,520.00, apportioned between the several divi- 
sions and charged to the several funds, as shown in the following 
table : 

Nuynber and cost of illustrations, by Bureaus, Divisions, and Offices. 



Bureaus, Divisions, and (")fti<-es. 



Soils 

Agrostolognr 

Animal Incfustry 

Biological Survey 

Botany 

Chemistry 

Entomology 

Experiment Stations 

Fiber Investigations 

Forestry 

Gardens and Grounds 

Irrigation Investigations 

Publications 

Public Road Inquiries 

Vegetable Physiology and Pathology 
Weather Bureau 



Numl>er 
of illus- 
trations. 



94 
45 
13 

4 
85 
13 

3 
aim 

4 

1 

18 
26 
13 



Cost of 
illustra- 
tions. 



Amount 
chargeable 

to divi- 
sional funds 



176.2 



25 

25 

269.18 

314. 35 

196.28 

4. 55 

132. m 

222. m 

1.5«) 

83.20 

4. 00 

5.28 

27.12 

;J8.72 

37.6.3 

5.91 



$1.25 
176.25 
264.73 
314.35 



132.69 
221.25 



83.20 



Artists* supplies 
Total 



1,075 



1,530.60 
119.66 



5.28 



16.46 



1,640.26 



1,215.46 



Amount 
chargeable 
to illustra- 
tion funds. 



$4.45 



196.28 
4.55 



1.44 
L50 



4.00 



27.12 

38.72 

21.17 

5.91 



305.14 
119.66 



424.80 



a Photogriii)hs. 
Work of the section of illustrations. 

Number of drawings, retouching photographs, etc., made by the artists in 

the Division of Publications during fiscal year 1898-99 1, 269 

Number of reproductions during fiscal year 1898-99 469 

Number of duplicates furnished to correspondents on 159 requests 1, 261 

Number of requisitions and authorizations _ _ 62 

Number of illustrations printed or published during fiscal year 1898-99 (not 
including reprints) 1 , 642 



PROCURING ILLUSTRATION WORK. 

Owing to the limited funds at the disposal of this Division for illus- 
trations and engravings, nearly all such work was obtaine<l during the 
year through the Public Printer, the (H)st thereof l)eing defra^^ed from 
he general printing fund. While the illustrations i)rocured in this 
vay have generally been satisfactory, it is still sometimes verydesira- 
)le for thf ^H^partment to furnish its own cuts or printed plates, and 
"^ *s h'^pe^ lat (''i^ing the ensuin*/ year m(»»'^ »+* the appropriation to 
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discouraged and their use restricted to full-page plates, in which form 
the results attained ai*e far more satisfactory Line engravings and 
woodcuts are particularly suitable for text figures, and in both the 
preparatory drawing and engraving this Division is prepared to assist. 
Delay would always be avoided if this Division could begin the 
drawing of the illustrations to accompany a bulletin or report as soon 
as its x^ublication is approved, but before the manuscript is submitted. 

USE OF DEPARTMENT ILLUSTRATIONS. 

During the year 150 requests were received for the use of illustrations 
that have appeared in various publications of the Department, the 
total number of cuts duplicated being 1,261, as compared with 1,188 
during the preceding year. These requests come from the publishers 
of agricultural and other papers, who reprint portions of the Depart- 
ment bulletins and desire to use the illustrations in them. Under the 
present arrangement applicants do not receive the original cuts, but 
they are supplied with electrotypes of the same at the nominal cost 
of electrotyping, the amount being payable on receipt of the electros 
to the electrotypei's, to whom the original cuts are sent by this office. 
By this plan the publishers obtain cuts as good as those in the Depart- 
ment bulletins at a very small cost. It is not deemed advisable to 
send original cuts to applicants, because the usage and injury to which 
they would be subjected would soon render them valueless. More- 
over, it is only by keeping them in our possession that it is possible to 
order electros for several pei-sons at one time, which is often very 
desirable. There is a gradual increase in this branch of the divisional 
work, which is very gratifying, since it indicates the popularity of the 
publications as well as bears testimony to the excellence of the illus- 
trations. 

THE YEARBOOK. 

The Yearbook for 1808 was prepared upon practically the same 
lines as those followed with previous issues of this publication. It 
contained in addition to the report of the Secretary of Agriculture 
thirty-six articles prepared entirely by the employees of this Depart- 
ment with but two exceptions, and in these cases the articles were 
contributed by gentlemen holding special commissions as correspond- 
ents of the Department. A special effort was made to add to the 
value of the Appendix by giving to it something of the character of 
an agricultural directory. An attempt was made to secure lists as 
complete as possible of the principal State officials having charge of 
agriculture in the sev(M-al States, of managers of farmers' institutes, 
national and State dairy officials, and of the several associations of 
horse, sheep, and swine breeders, with their secretaries, of State vet- 
(^rinarians and State forestry officers, and officers of horticultural and 
kindred societies. It is here respectfully submitted that in view of 
the importance of a complete directory of this character, to be issued 
yearly by tlie Department as a part of its Yearbook, the Secretary of 
Agriculture might feel disposed to call special attention to this matter 
in his report. 

Thanks to the energetic and painstaking efforts of the force of this 
Division, and to the cordial and efficient cooperation of the Public 
Printer, th(^ Yearbook for 1898 made its appearance May 9, 1899, the 
earliest issue on record by fifteen days, and alTording a striking and 
impressive contrast to the usual practice before this Division was 
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organized, when the Annual Reports of this Department usually 
appeared anywhere from twelve to eighteen months after the close of 
the year whose date they bore. 

Of illustrations, the Yearbook contains, in addition to the frontis- 
piece, 41 full-page plates and 130 text figures, while the index, after 
the most careful pruning, fills 40 printed pages, supplying ample 
(evidence of the variety of the contents of this publication. The selec- 
tion by the Secretary of Agriculture for a frontispiece of this Year- 
book of the portrait of the lion. J. M. Rusk was generally recognized 
and favorably commented upon as a most graceful tribute to the 
memory of the first deceased Secretary of Agriculture. 

Whil(^ the efforts to secure for the use of this l)ex)artment an increase 
in the number of Yearbooks assigned to it by Congress have been 
hitherto unavailing, it is nevertheless my duty to again call attention 
to the utterly inadequate supply of this book provided for the use of 
the Secretary. It would seem to be sufficient, in order to emphasize 
this fact, to state that the number of copies of the Yearbook assigned 
to the Department, now that the total editicm ccmsists of 500,000 copies, 
is no greater than it was ten years ago, when the total editicm consisted 
of no more than 300,000 copies and the correspondents of the Depart- 
ment did not number 40 x^er cent of those at present on our list. 

THE DOCUMENT SECTION. 



The distribution of public documents is regulated by section 92 of 
the act providing for the public* i)i'inting and binding, etc., approved 
January 12, 1895, which reads as a follows: 

Sec. 92. Government publications printed for or received by the Executive 
Departments, whether for official use or for distribution, shall be distributed by a 
competent person detailed to such duty in each Dei)artment by the head thereof. 
He shall keep an account in detail of all the i)uhlicati(ms received and distributed 
by him. Ho shall prevent duplication, and make detailed rei)ort to the head of 
the Doi)artment, who shall transmit the same annually to Congress. 

The Department Editor, who, as stated, is also the chief of the Division 
of Publications, is the X)erson charged with the supervision of the dis- 
tribution under this act of all the Department publications. In this 
work he has the help of an assistant in charge of the document sec- 
tion and of an employee of the Weath(»r Bureau, the latter having 
supervision of the distribution of Weather Bureau publications only. 

To comply as fully as possible with the provisions of the law involves 
a great d(»al of labor, every order or application for publications being 
carefully recorded and filed and answered in some way, either by 
letter, typewritten "ori^s jnwi blan^'^' o' by * mph* cir^^'nlars These 
last y(»ar amoi'»»^"' 
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separate publications, each one having to be recorded, picked out, 
wrapped, .addressed, and mailed, while of the moi'e important bound 
publications, and of all those specially limited by law to editions of 
1,000 copies, card indexes are kept, so as not only to guard against but 
to make duplication impossible. In addition to this, every envelope 
receiving a Farmers' Bulletin is stamped with the number and title of 
the bulletin it contains — a trifling detail, perhaps, but which, when it 
has to be done nearly 2,500,000 times, becomes a very considerable 
labor. These details are presented fully here to answer the frequent 
inquiries directed to this office by those who do not stop to consider 
as to the necessity of so large a force in the document section. 

In addition to all this labor, such clerical work as is involved in 
keeping a ledger account with every Senator, Representative, and 
Delegate for the Farmers' Bulletins, and a ledger account of every 
publication issued by the Department, with the exception of circulars, 
has to be provided, and this requires a class of work such as can not 
be supplied by ordinary laborers. 

Another call for additional help arises from the fact that, under 
the regulation permitting the detail of laborers, when an emergency 
arises for temporary clerical work there are constant requests for 
assistance, resulting in a draft by the Chief Clerk from this force to 
other divisions, so that at times as many as twelve persons, and at no 
time less than three, have been absent in the service of some other chief. 
On an average, from four to six persons are so detailed at all times 
throughout the year, amounting to a reduction of our floating force 
by nearly 10 per cent, and, it should be remarked, this detail is inva- 
riably from the able-bodied and most efficient members of the force. 

In the main, the force of the document section is composed of 
hard-working, painstaking, and deserving people, working, by com- 
parison with others in the Government service, for low pay, and 
always with the apprehension engendered by an uncertainty of tenure 
which no amount of hard work can render secure. I mention those 
things in justice to a large number of faithful Government servants 
for wiiose remuneration more adequate i)rovision should be made. 

I take this opportunity to express my appreciation of the valuable 
services of Mr. Robert B. Handy, the assistant in charge of this section. 

REVIEW OF PUBLICATION TVORK. 

A brief review of the work of this Division during the ten years of 
its existence shows an almost phenomenal growth, which, however, is 
not surprising in view of the fact that the work of publication 
necessarily reflects the work of all the other divisions, and therefore 
is increased in exact proportion to the growth of the Department. A 
table has been prepared showing the extent of the business done 
and the cost of doing it at two periods in the life of the Division, 
namely, in 1891, the lii*st year when the Division was fairly organized, 
so as to afford an intelligent basis of comp^rrison, and in 1800. This 
table gives tlie results obtained in proportion to tlie cost, th(^ show- 
ing being most satisfactory. There was expended for actual printing, 
in 1801, 50.8 p(M* cent of the total appropriation, and for editing, 
illustrating, and distributing of publications 40.2 per cent. In 1899 
the cost of editing, illustrating, and distributing of documents 
absorbed only -7.1 i>er cent of the whole, 72.9 per cent being left 
available for actual printing. In other words, while the amount 
expended for actual x>i*inting in 1899 \vas greater by $82,000 than in 
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1891, an increase of nearly IGO per cent, the cost of editing, illustrat- 
ing, and distributing of publications was greater by only §15,060, an 
increase of less than 45 per cent. These figures offer every assurance 
that the work of the Division has been conducted in the most sys- 
tematic and economical manner. The best exemplification of this 
may perhaps be found in the fact that, had the cost of doing the 
work of the Division in 1890 borne the same proportion to the amount 
expended for the actual printing as in 1891, this cost would have 
ex(?eeded $90,000 instead of being only $50,200, as shown in the table. 
It is believed that consideration of the facts presented should 
surely incline Congress to allow such recommendations for increased 
expenditures and additional compensation to employees as you may 
be disposed to include in the estimates for the ensuing year. 

Expenditureii and amount of printing done, in ISiU and in ISUO. 



Items. 



Records and editing (statutory roll) 

Do<.*ument section (statutory roll) 

Materials 

niustrations and entrravintj (statutory roll) 

Materials. 



Printing appropriation. 
Branch office 



Farmers' Bulletins 
Total 



Numl)or of publications issued . 
Total number of copies printed 



Appropriations for editing, illustratin^jr, and distrihutinj? 
For printing 



Total 

Editing, illustratin^f, and distributing Ijcr cent. 

Printing - do 



1891. 



$5,800 

8,400 

2.000 
17,(J00 h 

2,000 jj 
47.000 \ 

5,400 



87.(i00 



124 
2,348.447 

~35,200" 
52. 400 



87,000 

4o.ir 

50.8 



1809. 



$20,860 

30,000 

100,000 
35,000 



185,260 



603 
7,075,»75 

"50,200 

ia5,ooo 



I 



185.260 
73. 9 



PLANS FOR 1899. 



THE YEARBOOK. 



Referring to the Yearbook for 1800, th(^ api>earan<H^ and distribution 
of which will occur in the hist y(^ar of the I)r(^sent century, and work 
upon which has already befxnn, the i)lans desif^ned to make it worthily 
mark the period of its i^ublication can not Im^ bettcM* st^t forth than by 
the reproduction of the letter addn^ssed on the sub.j(»ct to the chiefs 
by the Secretary of Aiijriculture under date of May 8, 1800. This com- 
'Hunicatioii reads as follows: 

Yoi""* attention is directed to the following extr«ic-t from my Annual Reix)rt for 

^e Yearl)Ook for 181>1): 

•;) mi considering the propriety of making a special effort 

^ '^ 'licli shall contain a resume of the achievements in the 

- ^ /it .v'h of science as related to agricultun? during the nine- 

if-tribution at tlie Paris Exposition. At least r)(),0(M) copies 

sv-'tisly distributed, and 1 have no dou])t Omgress will vote an 

iiiation for sudi purpose." 

^"'•Htion of tlie subject and consultation with several of the 

.od m«^ to carry out as +*»'^roughly as possible the plan thus 

••^^■th' ^i.rbook f or 1 '^^^ w Hv^-* ^^-i'^'^ of which will occur 

VI th?^ iry, shall i. ..aer a incture of the 
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npon the agricultural industry of the application of science in its several branches 
to the service of agriculture. Every Bureau and Division in the Department 
charged with scientific work should, therefore, contribute one or two articles 
reviewing the progress made in the application- to agriculture of the particular 
science with wnich it is concerned. 

With a full appreciation of the object to be attained, and with the exi)erience 
and ability of our scientific workers, there is no doubt that a Yearbook, conceived 
on this plan, and eflSciently executed, will present a most useful and interesting 
picture, adequately illustrating the present conditions of the agricultural industry 
in the United States, and faithfully portraying the progress made in the practical 
serWces rendered by science to agriculture during the century. 

Realizing the interest which would be taken abroad in such a work, and the 
importance of its wide diffusion in foreign countries, 1 pr >pose to invite Congress 
to provide for a special distribution of this work at the Paris Exposition, so as to 
reach scientific societies, institutions of learning, government and municipal 
libraries, chambers of commerce, and the leading pubhcists and scientists through- 
out Europe. 

I need hardly say more than this to impress upon you the importance of the 
work which the carrying out of this plan entails upon you and your principal 
assistants, and to explain the calling upon you so much earlier in the year than 
usual to consider your contributions to the next Yearbook. You will, therefore, 
confer with me and (he Editor of the Yearbook at an early day in regard to the 
articles which you propose to contribute in carrying out this project. I will add 
that for the purpose designed it will be necessary that the matter should be pro- 
vided much earlier than usual, and the subject should, therefore, be taken up at 
once. Both text and illustrations should be in the hands of the Editor not later 
than (X-tober:^!, 1899. 

CARD INDEX OF DEPARTMENT PUBLICATIONS. 

In the last two repoi'ts of this Division reference was made to the 
desirability and necessity of still furthercontinuing the work of index- 
ing the publications of the Department. The completion of an index to 
the Annual Reports of the Department from 1837 to 1893, to the Reports 
of the Statistician, 18G3 to 1804, and to the authors of articles in the De- 
partment publications indi(?ate what has been accomplished along this 
line. An index to the literature relating to animal industry appearing 
in the Department publications is now in preparation, and, though 
largely pre paired in the Bureau of Animal Industry, will probably be 
issued as a publication of this Division during the present year. Thei^ 
yet remain many publications the contents of which would be rendered 
more available and consequently more valuable if they were properly 
indexed. It is believed that every bulletin should he provided with 
an index, and this office would gladly have undertaken such work if 
the funds would have allowed the employment of the necessary assist- 
ance. It is true that the haste with which many reports are neces- 
sarily printed offers an obstacle to making an index to them. The 
information which they contain would not, however, be lost if a card 
index were made and rendered accessible for reference. The enor- 
mous correspondence of the Department requesting information on 
every subject relating to agriculture and kindred topics necessitates 
constant reference to the publications of the Bureaus, Divisions, 
and Offices, which would be greatly facilitated if accM^ss were possible 
to a subject index of the bulletins, reports, etc. The Department 
ought to have a card index of every publication heretofore printed 
and to be hereafter issued. P^very suliject and every author should 
be indexed, and while such an undertaking would be a work of con- 
siderable magnitude, this Division hopes in the near future to be able 
to assign at least one person to the task, believing that it is impera- 
tively needed, and that its preparation properly comes within the 
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province of the Division of Publications. The familiarity of this office 
with the publications is now almost the only source of information in 
regard to the subjects treated, but the bulletins and reports have 
become so numerous that some permanent and tangible record of 
published information is demanded, which can be most satisfactorily 
furnished by the card-index system, even though the index be never 
printed. 

NEED OF ADDITIONAL ROOM. 

Attention is again invited to the necessity for additional room for 
the accommodation of the employees in the document section, partic- 
ularly for that portion of the force engaged in clerical work. The 
present quarters were provided when the number of persons in the 
section was not half as large as now; to comfortably and advanta- 
geously arrange them another room is urgently needed. This might 
easily and with slight expense be taken from the Museum, and it is 
hoped the addition may be made at an early day. 

SUGGESTIONS AS TO COPY AND PROOFS. 

EDITIN(i MATTER IN PROOFS. 

The practice of submitting imperfect copy and of deferring editorial 
revision until the matter is in proof became so common that the Sec- 
retary deemed it necessary to issue the following order: 

[Geuenvl Order No. 3— Supplementary. ] 

U. 8. Department of Agriculture, 

Office of the Secretary, 

Washington, 1). C, May 27, 1809, 

To Chiefs of Bureaus, OJjices, and Divisions: 

My attention liaWng been called to the increasing numl)er of alterations made 
in the proof of matter ordered to be printed by the various offices of this Depart- 
ment, I desire again to remind (chiefs of Bureaus, Divisions, and Offices that no 
matter of any description should be submitted for publication until the same has 
been carefully examined and revised, and is in the precise words in which it should 
be printed. Editing in the proof i)resupposes neglect in the preparation of the 
original copy and can not be allowed. This order applies also to work done in 
the branch printing office in this Department, where the late vexatious and 
unnecessary alterations in blanks, forms, etc., have greatly delayed the opera- 
tions of the office. 

I have instructec) "he chief of the Division of Publications, who is charged with 
the supervisicm o' ' ^^*' ^rii^fincr o" tho T^^nartment, to see that this order is 

fAMES "^II^ON, 
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therefore, that the evil complained of is of prodigious proportions, and 
that the order of the Secretary relating thereto was extremely timely 
and necessary. There is never anything to be gained by submitting 
copy before it is ready, no matter how great the haste for its publica- 
tion. Proof of bulletins and I'eports is submitted simply for compari- 
son with the copy; if Bureaus, Divisions, and Offices would bear this 
in mind, the publication work of the Department would be greatly 
expedited and its fund for printing conserved rather than consumed, 
as heretofore, by vexatious and unnecessary alterations. The intro- 
duction of the typewriter has made it easy for the author and editor 
to revise copy intended for publication, and there no longer exists any 
justification for editing in the proof because of the trouble of revising 
matter in the manuscript form. What has been said herein in regard 
to bulletins and reports applfes also to blanks, blank books, etc., 
whether done at the Government Printing Office or in the branch 
office in this Department. Whatever is to be printed should be care- 
fully prepared. It is feared that chiefs of divisions frequently approve 
of the publication of matter prepared by their subordinates, reserving 
their critical examination of details until proof is submitted — a practice 
that under the Secretary's order is forbidden. 

UNIFORMITY IN STYLE AND SPELLING. 

Uniformity in style and in spelling should bo preserved in publica- 
tions of the Department. This is a subject to which attention has 
been called in previous reports of this Division, and for the consideration 
of which the creation of a board has been recommended. It is admitted 
that each division should be considered the authority for the spelling 
of names and terms in the particular science with which it is concerned, 
and such authority should Ije recognized as the standard for the Depart- 
ment. In the absence of such an understanding no instructions can 
be given to the printer, who, however, as a business precaution, has 
adopted a style of his own, and numerous alterations too frequently 
are required. If the Secretary would call together representatives 
from the different Bureaus, Divisions, and Offices and instruct them 
to adopt a uniform method for the spelling of scientific and other 
terms used in the Department bulletins and reports, the publication 
work would be greatly expedited and delays and expense would be 
avoided. 

This office is prepared to read all proof with special reference to 
securing typograpical perfection, and if the various divisions would 
concern themselves only with the accuracy of the subject-matter in 
the proof submitted to them they would avoid the consideration of 
details in printing which come within the special province of this 
Division. 

DELAY IN READING PROOF. 

It is earnestly submitted that the reading of proof is as important 
as any work devolving upon any office in the Department, and yet it 
is a fact that this work in many instances is the last to receive atten- 
tion. Proof of bulletins made special because of the alleged urgent 
need for their publication is sometimes held for weeks, and yet this 
office is expected to have completed copies of the bulletin in an 
unreasonably short time after the return of the final proof. It is 
unjust to exi^ect the printer to make haste when h(* does not receive 
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the cooperation of the Department. It is due to the Public Printer 
to say that all work ordered from the Government Printing Office 
during the last 3'ear, notwithstanding the large amount and various 
kinds, was delivered with unusual promptness, and was, as a rule, 
very satisfactory. 

APPENDIX A. 

PT7BLICATIONS ISSUED DURING THE TEAR ENDED JUNE 30. 1899. 

[The following pnblications were issued during the year ended June 30, 1899. 
Those to which a price is attached, with the exception of publications of the 
Weather Bureau, must be obtained of the Superintendent of Documents, Union 
Building, Washington, D. C, to whom are turned over all copies not needed for 
official use, in compliance with section 67 of the act providing for the public 
printing and binding and the distribution of public documents. Remittances 
should be made to him by postal money order. Weather Bureau publications to 
which a price is attached must be obtained from the chief of that Bureau. Appli- 
cations for those that are for free distribution should be made to the Secretary of 
Agriculture, Washington, D. C] 

OFFICE OF THE SECRETARY. 

Copies. 

Farm Drainage. By C. G. Elliott, C. E. , member of the American Society 
of Civil Engineers, Peoria, 111. Pp. 24, figs. 6. Farmers' Bulletin No. 

40. (Reprint.) August, 1898 10,000 

Reprint, February, 1899 10,000 

Reprint, June, 1899 5,000 

Cultivation of Tobacco in Sumatra. By Emile Mulder. Pp. 39, figs. 3, 
map. September, 1898. Price 5 cents 4,000 

Marketing Farm Ptoduce. By George G.Hill, fonnerly manager and 
editor of the American Farmer, Illinois. Pp. 28, figs. 7. Farmers' 

Bulletin No. 62. (Reprint.) September, 1898 20,000 

Reprint, June, 1899 5,000 

Report of the Secretary of Agriculture, 1898. (Preliminary.) Pp. 60. 
December, 1898.. ._.. 30,000 

Sewage Disposal on the Farm and the Protection of Drinking Water. By 
Theobald Smith, M. D., Professor in Harvard University, Pathologist to 
the Ma.ssachu setts State Board of Health, etc. Pp. 20, figs. 8. Farmers' 
Bulletin No. 43. (Reprint. ) February, 1899 _ 10, 000 

Washed Soils: How to Prevent and Reclaim Them. Pp.22, figs. 6. 

Farmers' Bulletin No. 20. (Reprint.) March, 1899 5,000 

Reprint, June, 1899 10,000 

Curing and Fermentation of Cigar-Leaf Tobacco. By (^si^ar Loew, of 
the Division of Vegetable Phvsiology and Pathology. Pp. 34. Miscel- 
laneous Report No. 59. May,' 1899 3, 500 

Tobacco: Instructions for Its Cultivation and Curing. By John M. Estes, 
Special Agent. Pp.8. Farmers' Bulletin No. 6. (Reprint.) May, 1899. 500 

Spraying Fruits for Insect Pests and Fungous Diseases, with a Special 
Consideration of the sub.ie(;t in Relation to the Public Health. Pp.20. 
Farmers' Bulletin No. 7. (Reprint. ) May, 1899 500 

The Ra])e Plant: Its Histor^ 'hilture, and Uses. By Thomas Shaw, Pro- 
cessor of Agriculture ii ae Ontario Agricultural College. Pp. 20 

farmers' Bulletin No. 1 ' Reprint.) May, 1899 .... .iOO 

^'^ Hawaiian Isla^^'i«, L ' 'Her Ma ^ - '" Direc^^^- and^'^^i«?f C^emi*- 
»r Hawaiian Sugi. ^'-m »w.o,^w.:p .... =>p.i-] »«!* "=- ^*> ""ot. 

M^'-k for 1898. M-^ "^^ . . ;, 000 

lilton V "^e^ ,. i. ixxv,*i 1. i»i^c*n. ^' " - j, f SoUi 

"at '*^ he Divisio. ,. Vef "*^^ .o.. • i. * " v,^io, 

i . . I G« •"! 1 J» n f^'^'l . ?r»T^'^ ' " It^. '- 5 000 
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CONGRESSIONAL PUBLICATIONS. 

Copies. 

Special Report on the Beet-Sugar Industry in the United States. Pp. 240, 
pis. 2. Cloth. Part I, by H. W. Wiley, Chemist of the U.S. Depart- 
ment of Agriculture, Part II, by Charles F. Saylor, Field Agent. 
(House Doc. No. 396, 55th Cong. , 2d sess. ) July, 1898 60, 000 

Fourteenth Annual Report of the Bureau of Animal Industry for the 
Fiscal Year 1897. Pp. 727, pis. 6, figs. 54. November, 1898. Price, cloth, 
65 cents 30,000 

Annual Reports of the Department of Agriculture for the Fiscal Year 
ended June 30, 1898. Pp.212. Cloth. January, 1899 3,000 

Letter from the Secretary of Agriculture, transmitting a detailed state- 
ment of the expenditures of all the appropriations in the Department 
of Agriculture for the fiscal year ending June 30, 1898, incluaing sup- 
plemental accounts to date. Pp. 214. (House Doc. No. 23, 55th Cong., 
3d sess. ) February, 1899 1 . 722 

Operations of the Bureau of Animal Industry for the Fiscal Year ended 
June 30, 1898. Pp. 78. (Senate Doc. No. 55, 55th Cong., 3d sess.) 
February, 1899 1,722 

Special Report on the Market for American Horses in Foreign Countries. 
Pp. 94, pis. 6. February, 1899 20,000 

A Report on the Work and Expenditures of the Agricultural Experiment 
Stations for the Year ended June 30, 1898. By A. C. True, Director of 
the Office of Experiment Stations. Pp. 113, pis. 14. Bulletin No. 61. 
February, 1899. Price, 15 cents 3,922 

A second Report to Congress on Agriculture in Alaska, Including Reports 
by C. C. Georgeson and Walter H. Evans, prepared under the diret'tion 
of A. C. True, Director of the Office of Experiment Stations. Pp. 56, 
pis. 11, figs. 2. Bulletin No. 62, Office of Experiment Stations. March, 
1899. Price, 10 cents 3,922 

Usefulness of Reservoirs to Agriculture in the Irrigated Regions. 
Response of Secretary of Agriculture to Senate Resolution of February 
8, 1899. Pp. 14. (Senate Doc. No. 124, 55th Cong., 3d sess.) March, 
1899 3,000 

Report of the Chief of the Weather Bureau, 1897-98. In 7 parts. Part I, 
Administrative report. Parts II, III, IV, V, and VI, Climatology of 
the Year. Part VII, Climate of Cuba and Miscellaneous Papers. 
Cloth. Pp. :^^8, pis. 7, charts 21 , diagrams 9. May, 1899 4, 000 

Yearbook of the U. S. Department of Agriculture, 1898. Pp. 768, frontis- 
piece, pis. 41, figs. 136. Printed by order of Congress. May, 1899. 
Price, 60 cents 500, 000 

Progress of the Beet-Sugar Industry in the United States in 1898. Pp. 
162. Part I, by Charles F. Saylor, Special Agent. Part 11, by H. W. 
Wiley. Chemist of the U. S. Department of Agriculture. June, 1899.. 50,000 

DIVISION OF ACCOUNTS AND DISBURSEMENTS. 

Fis<'al Regulations of the U. S. Department of Agriculture, Together with 
Extracts from the Revised Statutes. Decisions of Courts, Rulings of 
the Comptrollers, Opinions of the Attorneys-General, etc. Pp. 45. 
July, 1898 3,000 

Report of the Chief of the Division of Accounts and Disbursements for 
18i)8. By F. L. Evans. Pp. i-iii, 87-102, from the Report of the Sec- 
retary or Agriculture. (Reprint. ) December, 1898 250 

DIVISION OF AGROSTOLOGY. 

American Grasses — I. Bv F. Lamson-S<'ribner, Agrostologist. P|). 331, 
figs. 302. Bulletin No.' 7. (Revised edition.) July, 1898. Price, 20 
cents 1 , 000 

Studies on American Grasses — I, A Revision of the North American Spe- 
cies of Calamagrostis. By Thomas H. Kearney, jr. II, Descriptions 
of New or Little-Known Grasses. By F. Lamson-Scribner. Pp. (>2, 

pis. 17, figs. 12. Bulletin No. 11. July, 1898. Price, 10 cents 1,000 

Reprmt, September, 1898 500 

A Reixnt upon the Grasses and Forage Plants and Forage Conditions of 
the Eastern Rocky Mountain Region. By Thomas A. Williams, Assist- 
ant Agrostologist. Prepared under the direction of the Agrostologist. 
Pp. 78, figs. 30. Bulletin No. 12. Jul v, 1898. Price, 5 cents 5, 000 
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Copies. 

Sorghum as a Forage Crop. ' By Thomas A.. Williams, Assistant Agros- 
tologist. Prepared under the direction of the Agrostologist. Pp. 20. 

Farmers' Bulletin No. 50. ( Reprint. ) August, 1898 10. 000 

Reprint, March, 1899 ... lO.COJ 

Meadows and Pastures: Formation and Cultivation in the middle Eastern 
States. By Jared G. Smith, Assistant Agrostologist. Pp. 28, figs. 9. 

Farmers' Bulletin No. 66. ( Reprint. ) August, 1 898 10, 0:K) 

Reprint, February , 1 899 1 5, 000 

Reprint, May, 1899 25,000 

The Red Desert of Wyoming and Its Forage Resources. By Aven Nel- 
son, Professor of Botany in the University of Wyoming. Prepared 
under the direction of the Agrostologist. Pp. 72, pis. 5, figs. 24. Bul- 
letin No. 1 8. October, 1898. Price, 10 cents 3, 000 

Economic Grasses. By F. Lamson-Scribner, Agrostologist. Pp. 85, pis. 
:i, figs. 91. Bulletin No. 14. October, 1898. Price. 10 cents 8, 000 

The Renewing of Worn-out Native Prairie Pastures. By Thomas A. 
Williams, Assistant Agrostologist. Pp. 4, figs. 4. Circular No. 4. 
Revised edition. (Reprint.) October, 1898 2,500 

A Report upon the Forage Plants and Forage Resources of the Gulf 
States. By S. M. Tracy, formerly Director of the Mis.sissippi Agricul- 
tural Experiment Station. Prepared under the direction of the Agros- 
tologist. Pi). 55, figs. 20. Bulletin No, 15. November, 1898. Price, 5 
cents 5, 000 

Grasses as Sand and Soil Binders. By F. Lamson-Scribner, B. S., Agros- 
tologist. Pp. i-iii, 421-436, figs. 11, from Yearbook for 1894. (Reprint.) 
November, 1898 ... 500 

Report of the Agrostologist for 1898. By F. Lamson-Scribner. Pj). i-iii, 
145-152, from the Report of the Secretarv of Agriculture. December, 
1898 '.... - 500 

Gram, Chick Pea, or Idaho Pea. By Jared G. Smith, Assistant Agros- 
tologist. Pp. 4, fig. 1 . Circular No. 7. December. 1898 5, 000 

Experiments in Range Improvements. By Jared G. Smith, Assistant 

Agrostologist. Pp. 5, fig. 1. Circular No. 8. January', 1899 5,000 

Reprint, March, 1899 3,000 

Division ot Agrostology. By F. Lamson-Scribner, Agrostologist. Pp. 
i-iii, 160-1 75, from Yearbook for 1897. January, 1899 .' 2, 000 

Lawns and Lawn Making. By F. Lamson-Scribner. P\). i-ii, 355-372, 
pis. 7. fnmi Yearbook for 1897. January, 1899 5, 000 

Now Species of North American Grasses. By F. Lamson-Scribner, 
Agrostologist. Pp. 7. Circular No. 9. February, 1899 1 , 200 

Alfalfa, or Lucem. By Jared G. Smith, Assistant Agrostologist. Pp. 24, 
tigs. 3. Farmers' Bulletin No. 31 . (Reprint. ) March, 1899 20, 000 

The Soy Bean as a Forage Crop. By Thomas A. Williams, Assistant 
Agrostologist. Prepared under the direction of the Agrostologist. 
With an Appendix on Soy Beans as Food for Man. By C. F. Lang- 
worthy, Ph. D., Office of Experiment Stations. Pp. 24, figs. 5. Far- 
mers' Bulletin No. 58. Revised edition. March, 1899 10, 000 

Cattle Ranges of the Southwest: A History of the Exhaustion of the 
Pasturage and Suggestions for Its Restoration. By H. L. Bently, Six?- 
cial Agent in Charge of Grass Station at Abilene, Tex. Pp. 32, figs. 

9. Farmers^ Bulletin No. 72. r Reprint. ) March, 1899 10, 000 

^'^wpeas. By Jared G. Smith, Assistant Agrostologist. Pp. 16, fig. 1. 

^'o^Miers' Bulletin No. 89. March, 1899 ^5, 000 

\. print, June. 1899 - ^ 

v^ n<< Problems in the Southwest and How to Meet Tb»^'" By Jar^ 
i. Smith, Assist^'^t Ag^'MolotHv*-. Prei>«^ »d ur'^^r U. Jir^^'^^'or - 
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' -I Fei.v**r- • '• - II ... . .. n 

^ 'jfrostolc, 1 -I N. ^,.il, . '•" H/O 

Flat P- •- *'"*i... i jr?"^uf '^l, 



um 



m 

earb(H..v j.or l^* -"^ < -'OO 

-..». Jo Wt- ,^)() 



DIVISION OF PUBLICATIONS. 183 

Copies. 

Forage Plants for Cultivation on Alkali Soils. By Jared G. Smith, Assis- 
tant Agrostologist. Pp. i-ii, 535-550, figs. 4, from Yearbook for 1898. 
May,1899. 1,000 

American Grasses — II. By F. Lamson-Scribner, Agrostologist. Pp. 349, 
figs. 325. Bulletin No. 17. June, 1899. Price, 20 cents 1,000 

Studies on American Grasses : A Synopsis of the Genus Sitanion. By 
Jared G. Smith. Prepared under the direction of F. Lamson-Scribner, 
Agrostologist. Pp. 21, pis. 4. Bulletin No. 18. June, 1899. Price, 5 
cents 1,500 

The Structure of the Caryopsis of Grasses with Reference to their Mor- 
phology and Classification. By P. Beverid^e Kennedy, Ph. D. Pre- 
pared under the direction of F. Lamson-Scnbner, Agrostologist. Pp. 
44, pis. 8. Bulletin No. 19. June, 1899. Price, 10 cents - 1 , 500 

Florida Beggar Weed {Desmodium tortuosum). By Jared G. Smith, As- 
sistant Agrostologist. Pp.5, figs. 2. Circular No. 13. June, 1899 10,000 

The Velvet Bean (Mucuna utilis). By Jared G.Smith, Assistant Agros- 
tologist. Pp. 5, figs. 3. Circular No. 14. June, 1899 10,000 

BUREAU OF ANIMAL INDUSTRY. 

Hog Cholera and Swine Plague. By D. E. Salmon, D. V. M. , Chief of the 
Bureau of Animal Industry. Pp.16. Farmers' Bulletin No. 24. (Re- • 

print.) July, 1898 15,000 

Reprint, November, 1898.. 25,000 

Reprint, March, 1899 20,000 

Reprint, June, 1899 20,000 

Standard Varieties of Chickens. By George E. Howard, Secretary of 
National Poultry and Pigeon Association, under the supervision of Dr. 
D. E. Salmon, Chief of Bureau of Animal Industry. Pp. 48, tigs. 42. 

Farmers' BuUetin No. 51. (Reprint.) July, 1898. 20, 000 

Reprint, November, 1898 20,000 

Revised edition, March, 1 899 30, 000 

Care of Milk on the Farm. By R. A. Pearson, B.S., Assistant Chief of 
Dairy Division, Bureau of Animal Industry. Pp.40, figs. 9. Farmers' 

Bulletin No. 63. (Reprint.) July, 1898 10,000 

Reprint, November, 1898 25,000 

Reprint, June, 1899 10,000 

Sheep Scab: Its Nature and Treatment. By D. E. Salmon, D. V. M., 
Chief of Bureau of Animal Industry, and Ch. Wardell Stiles, Ph.D., 
Zoologist of the Bureau. Pp.64, pis. 6, figs. 36. Bulletin No. 21. Au- 
gust, 1898. Price, 15 cents lO.OOO 

Colored Spots in Cheese. By R. A. Pearson, Assistant Chief of Dairy 
Di\-ision, Bureau of Animal Industry. Pp.6. Circular No. 24. August, 

1898 5,000 

Reprint. September, 1898 4,000 

The Dairy Herd: Its Formation and Management. By Henry E. Alvord, 
C. E., Chief of Dairy Division, Bureau of Animal Industry. Pp. 24. 
(Reprinted with revision by the author, from the Yearbook of the 
U. S. Department of Agriculture for 1894.) Farmers' Bulletin No. 55.* 

(Reprint.) August, 1898 10,000 

Reprint, December, 1898... 25,000 

Reprint, June, 1899 ..-. 5,000 

Butter Making on the Farm. By C. P. Goodrich, Dairy Instructor, 
Farmers' Institute Department, University of Wisconsin, under super- 
\-i8ion of the Dairy Division, Bureau of Animal Industry. Pp. 16. 

Farmers' Bulletin No. 57. (Reprint. ) August, 1898 10, 000 

Reprint, October, 1898 20,000 

Reprint, April, 1899 30,000 

Ducks and Geese: Standard Breeds and Management. By George E. 
Howard, Secretary of National Poultry and Pigeon Association. Pp. 48. 

figs. 37. Farmers' Bulletin No. 64. (Reprint.) August, 1898. 20, 000 

Reprint, March, 1899 10,000 

Reprint, June, 1899 25,000 

Utilization of By-Products of the Dairy. By Henry E. Alvord, C. E., 
Chief of Dairv Division, Bureau of Animal Industry. Pp. i-iii, 509-528, 

from Yearbook for 1897. September, 1898 7. 500 

Directions for the Pasteurization of Milk. By D. E. Salmon. Cliief of 
Bureau of Animal Industry. P. 1. Circular No. 1. Revised edition. 
(Reprint. ) October, 1898 2, 500 
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Copies. 

State Standards for Dairy Products, 1898. Compiled bv Henry E. Alvord, 
Chief of Dairy Di\isi()n. P. 1 . Circular No. 25. November, 1 898 ... . 1 , 000 
Reprint , Deceml)er , 1 898 2, 500 

National and State Dairy Laws. Compiled and abstracted by R. A. Pear- 
son, B. S. , Assistant Chief of Dairy Division. Pp. i-iii, 501-504, figs. 131 , 

from Yearbook for 1 894. ( Reprint. ) November, 1 898 1 , 000 

Reprint, February, 1899 2,000 

Proceedings of the Second Annual Meeting of the Association of 
Exx)erlment Station Veterinarians, held at Omaha, Nebr., September 
8,1898. Pp. 29. Bulletin No. 22. December, 1898. Price, 5 cents 1,500 

Report of the Chief of the Bureau of Animal Industry for 1898. By 
D. E.Salmon. Pp. i-iii, 179-191, from the Report of the Secretary of 
Agriculture. December, 1898 800 

The Serum Treatment of Swine Plague and Hog Cholera. By E. A. de 
Schweinitz, Ph.D., M.D.. Chief of Biochemic Division, with Collabo- 
ration of Marion Dorset, M. D. , and E. C, Schroeder, M. D. V. , under the 
supervision of D.E.Salmon, D.V.M., Chief of the Bureau of Animal 
Industry. Pj). 18. Bulletin No. 23. January, 1899. Price, 5 cents 5,000 

Facts About Milk. By R.A.Pearson, B.S., Assistant Chief Dairy Divi- 
sion, Bureau of Animal Industry. Pp. 29, figs. 8. Farmers' Bulletin No. 
42. (Reprint.) February, 1899 20,000 

Blackleg : Its Nature, Cause, and Prevention. By Victor A. Norgaard, 
Chief of Pathological Division, Bureau of Animal Industry. Pp. 15. 

Circular No. 23. Revised edition. March, 1899 10, 000 

Reprint, March ,1899 5, 000 

Officials Associations and Educational Institutions connected with the 
Dairy Interests of the United States for the year 1899. By Henry E. 
Alvord, Chief of Dairy Division. Pp. 8. Circular No. 26. April, 1899. 4, 000 

Results of Experiments with Inoculation for the Prevention of Hog 
Cholera. By Dr. D. E. Salmon, Chief of the Bureau of Animal Industry. 
Pp. 40. Farmers' Bulletin No. 8. (Reprint. ) May, 1899 _ 500 

The Preparation and Use of Tuberculin. By E. A. de Schweinitz, Ph. D., 
Chief of Biochemic Division, Bureau of Animal Industry. Pp. i-ii, 
lll-120,pl.l,from Yearbook for 1898. May, 1899.. 5,000 

Cattle Dipping : Experimental and Pi*actical. By Victor A. Norgaard, 
V.S. (Copenhagen), Chief of Pathological Division, Bureau of Animal 
Industry. Pp. i-ii, 453-472, figs. 2, from Yearbook for 1898. May, 1899. 5, 000 

DIVISION OF BIOLOGICAL SURVEY. 

Some Common Birds in Their Relation to Agriculture. By F. E. L. Beal, 
Assistant Ornithologist, Biological Survev. Pp. 40, figs. 22. Farmers' 

Bulletin No. 54. (Reprint.) August, 1898 10,000 

Reprint, December, 1898 20,000 

Reprint, June, 1899. 10,000 

Cuckoos and Shrikes in Their Relation to Agriculture: The Food of 
Shrikes, by Sylvester D. Judd, Ph. D.; The Food of Cuckoos, by F. E. L. 
Beal, B. S. Prepared under the direction of C. Hart Men*iam, Chief of 
Biological Survey. Pp. 26, pi. 1, fig. 1. Bulletin No. 9. September, 1898. 

Price, 5 cents. _ 4, 000 

^jife Zones and Crop Zones of the United States. By C. Hart Merriam, 
Chief of Biological Survev. Pj). 79, colored map. Bulletin No. 10. Sep- 
tember, 1898. Price, 10 cents 5, 000 

'he Geogi*ai)hic Distribution of Cereals in North America. By C. S. 
Plumb, B. S., Director Indiana Agricultural Experiment Station, Pur- • 
lue University, Lafayette, Ind. Prepared under the direction of Dr. C. 
lart MeiTiam, Chief of Biological Survey. Pp. 24, maps 3. Bulletin 

^o. 11 . September, 1898. Price, 10 cents 5, 000 

- port of the A(;tiug Chief of the Division of Biological Survey for 1898. 
^y T. S. Palmer. Pp. i-iii. 37-42, from the Report of the Secretary of 

"n'iculture. December, 1898. . 500 

.. th American Fauna No. 14, Natural History of the Tres Marias 
slands, Mexico. General Account of the Islands, with Reports on 
d^ammals and Birds. By E. W. Nelson. Reptiles of the Tres Marias, 
^y Leonhard Steineg*^^* Notes on Crustacea of the Tres Marias. By 
lary J. R. R«*^i "'" ~''^nts of the Tres Marias. By J. N. Rose. 

■i »iiograp^^ ^ » *Hs. By E. W. N'^ison. Prepared imder 

.{yc** '■ erri?'" '" "•■•'^^ o ^iv'io-i^^*! p* v-ii<^fri^ti 



J ••^•-1 



3,000 



DIVISION OF PUBLICATIONS. 185 

Copies. 

Reptiles of the Tres Marias and Isabel Islands. By Leonhard Stejneger, 
Cnrator Division of Reptiles and Batrachians U. S. National Museum. 
Pp. 63-71, from North American Fauna No. 14. May, 1899 100 

Notes on the Crustacea of the Tres Marias Islands. By Mary J. Rathbun, 
Second Assistant Curator Division of Marine Inveitebrates U. S. 
National Museum. Pp. 73-75, from North Ajnerican Fauna No. 14. 
May, 1899 100 

Plants of the Tres Marias Islands. By J. N. Rose, Assistant Curator 
Division of Plants U. S. National Museum. Pp. 77-91, figs. 2, from 
North American Fauna No. 14. May, 1899 100 

The Danger of Introducing Noxious Aiuimals and Birds. By T. S. 
Palmer, Assistant Chief of Biological Survey. Pp. i-ii, 87-110, pi. 1, 
fiffs. 6, from Yearbook for 1898. May, 1899 3,000 

Birds as Weed Destroyers. Bv Sylvester D. Judd, Ph. D. , Assistant in 
Biological Survey. Pp. i-ii, 221-232, pi. 1, figs. 7, from Yearbook for 
1898. May, 1899 3.000 

North American Fauna No. 10. Revision of the Shrews of the American 
Genera Blarina and Notiosnrex. By C. Hart Merriam.— The Long- 
tailed Shrews of the Eastern United States. By Gerritt S. Miller, jr.— 
Synopsis of the American Shrews of the Genus Sorex. Pp. 124, pis. 12. 
(Reprint.) June, 1899. Price, 15 cents 1,000 

North American Fauna No. 12. Genera and-Subgenera of Voles and 
Lemmings. By Gerritt S. Miller, jr. Prepared under the direction of 
Dr. C. Hart Merriam, Chief ot Division of Ornithology and Mammal- 
ogy. Pp. 84, pis. 3, figs. 12. (Reprint.) June, 1899. Price, 10 cents.. 1,000 

North American Fauna No. 13. Revision of the North American Bats of 
the Family Vespertilionidae. By Gerritt S. Miller, jr. Prepared under 
the direction or Dr. C. Hart Merriam, Chief of Division of Biological 
Survey. Pp. 140, pis. 3, figs 40. (Reprint.) June, 1899 1,000 

The Blue Jay and Its Food. By F. E. L. Beal, Assistant Biologist U. S. 
Department of Agriculture. Pp. 197-206, figs. 3, from Yearbook for 
1 896. (Reprint. ) June , 1 899 1 , 500 

The Meadow Lark and Baltimore Oriole. By F. E. L. Beal, Assistant 
Ornithologist U. S. Department of Agriculture. Pp. 419-430, figs 2, 
from Yearbook for 1895. (Reprint. ) June, 1899 1 , 500 

DIVISION OF BOTANY. 

Principal Poisonous Plants of the United States. By V. K. Chesnut. 
Pp. 60, figs. 34. Bulletin No. 20. July, 1898. Price, 5 cents 20, 000 

Weeds: And How to Kill Them. By Lyster H. Dewey, Assistant Bot- 
anist. Pp. 32, figs. 11. Farmers' Bulletin No. 28. (Reprint.) August, 

1898 - 10,000 

Reprint, February, 1899 10,000 

Reprint , June, 1899 10, 000 

Report of the Botanist for 1898. By Frederick V. Coville. Pp. i-iii, 153- 
158, from Report of Secretary of Agriculture. December, 1898 500 

Legislation Against Weeds. By Lyster H. Dewey. Pp. 60. Bulletin 
No. 17. ^Reprint.) January, 1899. Price, 5 cents 500 

Vanilla Culture as Practiced in the Seychelles Islands. By S. J. Gal- 
braith. Pp. 24, pi. 1, figs. 2. Bulletin No. 21. January, 1899. Price, 5 
cents 2,000 

The Flat Pea. By F. Lamson-Scribner, Si)ecial Agent. Pp. 7. Circular 
No. 4. (Reprint.) January, 1899 500 

Thirty Poisonous Plants of the United States. By V. K. Chesnut, Assist- 
ant Botanist U. S. Department of Agriculture. Pp. 32, figs. 24. Farm- 
ers' Bulletin No. 86. January, 1899. 30,000 

Reprint, June, 1899 20,000 

The Superior Value of Large, Heavy Seed. By Gilbert H. Hicks and 
John C. Dabney, First Assistant and Assistant Division of Botany. 
Pp. i-ii, 305-332, from Yearbook for 1896. (Reprint. ) January, 1899 . . 500 

Additional Notes on Seed Testing. By Gilbert H. Hicks and Sothoron 
Key, First Assistant and Assistant Di\ision of Botany. Pp. 441-452, 
figs.3,from Yearbook for 1897. January,1899 500 

The Water Hyacinth and Its Relation to Navigation in Florida. By 
Herbert J. Webber. Pp. 20, figs. 4, frontispiece. Bulletin No. 18. 
(Reprint. ) February, 1899. Price, 5 cents - 500 

The Section of Seed and Plant Introduction. By F. O. Cook, Special 
Agent in Charge of Seed and Plant Introduction. Pp. 6. Circular No. 
16. February, 1899 5,000 
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Copies. 

Contributions from the U. S. National Herbarinm. Vol. III. Reports on 
Collections, Revisions of Groups, and Miscellaneous Papers. Revi- 
sions of North American Graminae and Cactacsea, Studies of Special 
Groups and Catalogues of Plants collected in Nebraska, Idaho, South 
Dakota, Kansas, Wyoming, Alaska, and Mexico, with Geographic 
Reports and Descriptions of New Genera and Species. Pp. 612, pis. 28. 
March, 1899. Price, $1.15 500 

Weeds in Cities and Towns. By Lyster H. Dewey, Assistant Botanist. 
Pp. i-ii , 193-200, figs. 5, from Yearbook for 1898. May, 1899 2, 000 

Can Perfumery Farming Succeed in the United States ? By Edward S. 
Steele, Assistant in Division of Botany. Pp. i-ii, 377-398, figs. 7, from 
Yearbook for 1898. May, 1899 2,500 

Grass Seed and Its Impurities. By the late Gilbert H. Hicks, former 
First Assistant Botanist. Pp. i-ii, 473-494, pis. 5, figs. 2, from Yearbook 
for 1898. May, 1899 2,500 

Observations on Cases of Mushroom Poisoning in the District of Colum- 
bia. By Frederick V. Coville. Pp. 24, figs. 27. Circular No. 13. 
Third edition. (Reprint.) June. 1899 2,000 

Notes on the Plant Products of the Philippine Islands. By Frank H. 
Hitchcock, Chief Section of Foreign Markets. Pp. 8. Circular No. 17. 
June, 1899 , 8,500 

The Russian Thistle and Other Troublesome Weeds in the Wheat Region 
of Minnesota and North and South Dakota. By L. H. Dewey, Assistant 
Botanist. Pp. 16, pis. 2. Farmers' Bulletin No. 10. (Reprint.) June, 
1899. 500 



DIVISION OF CHEMISTRY. 

Foods and Food Adulterants: Investigations made under direction of 
H. W. Wiley, Chief Chemist, with the collaboration of K. P. McElroy, 
W. H. Krug, T. C. Trescot, W. D. Bigelow, and others. Cereals and 
Cereal Products. Pp.i-vii, 1169-1374, pis. 8, figs. 4. Bulletin No. 13, 
part 9. July, 1898. Price, 15 cents. 

Composition of Maize (Indian corn). Including the Grain, Meal, Stalk, 
Pith, Fodder, and Cobs. Compiled chiefly from the records of the 
Division of Chemistry by H. W. Wiley, Chemist of the Department of 
Agriculture. Pp. 31. Bulletin No. 50. July, 1898. Price, 5 cents 

Food adulteration. By W. D. Bigelow, Referee, and W. S. Sweetser, 
Associate Referee. Pp. 117-135. Reprint from Bulletin'No. 51, Division 
of Chemistry, Pi'oceedings of the Fourteenth Annual Convention of 
Official Agricultural Chemists. July, 1898 

Ex])eriments with Sugar Beets in 1897. By Harvey W. Wiley, Chemist of 
the U. S. Department of Apiculture. Pp. 166, pis. 2. Bulletin No. 52. 
(Reprint from House Doc. No. 396, 55th Cong. , 2d sess. ) July, 1898 

The Sugar Beet : Culture, Seed Development, Manufacture, and Statis- 
tics. By H.W.Wiley, Chief of the Division of Chemistry, and formerly 
Director of the Department Sugar Beet Experiment Station in Nebraska. 
Pp. 48, figs. 24. Farmers' Bulletin No. 52. (Reprint.) August, 1898. . . 

Revised edition. March, 1899 

Reprint, June, 1899 

R'^*)ort on an Investigation of Analytical Methods for Distinguishing 
>etween the ^^'trogen ot Proteids and that of the Simpler Amids o± 
Vmido-Acid« ^y J. W. Mallet, Professor of Chemistry, University "»" 
^irf nia, wit* , chapter on the Separation of Flesh Bases from Prolcxv 
vio* V Mpni^ ji Bromin, by H.W.Wiley Chief ot Division of Che"i 
>ci. 1 .-^"'1' ^" No.54. Septembe 898. Price, 5 cents 

riio ■• tiiz .« ^*reet Sweepings. A* • 'estiga^^'>n mj»''eunde 
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DIVISION OF PUBLICATIONS. 187 

C^opies. 

Mineral Phosphates as Fertilizers. By H. W. Wiley, Chemist of the U. S. 
Department of Agriculture. Pp. i-iii, 177-192, figs. 2, from Yearbook for 
1894. (Reprint.) November, 1898 200 

Report of the Chief of the Division of Chemistry for 1898. By H. W. 
Wiley. Pp. i-iii , 7-15, from Report of Secretary of Agriculture. Decem- 
ber, 1898.. 500 

Chemical Examination of Canned Meats. By H. W. Wiley, Chemist. 
Pp.7. Circular No. 5. January, 1899 2,000 

Potash and Its Function in Agriculture. By H.W.Wiley, Chief of the 
Division of Chemistry. Pp. i-ii, 107-136, from Yearbook for 1896. 
(Reprint.) January, 1899 500 

Every Farm an Experiment Station. By Ervin E. Ewell, First Assistant, 
Division of Chemistry. Pp.i-ii,291-304,from Yearbook for 1897. Janu- 
ary, 1899 500 

Experiments with Sugar Beets in 1897. By Harvey W.Wiley, Chemist of 
the U. S. Department of Agriculture. Pp. 165, pis. 2, figs. 2. Bulletin 
No. 52. Revised edition. March, 1899. Price, 20 cents 1 , 000 

Culture of the Sugar Beet. By H. W. Wiley, Chemist of the Department 
of Agriculture and Director of the Department Beet-Sugar Experiment 
Station in Nebraska. Pp. 24, figs. 9. Farmera* Bulletin No. 3. (Reprint.) 
May, 1899 500 

Nostrums for Increasing the Yield of Butter. By Harvey W. Wiley, 
Chemist of the U. S. Department of Agriculture. Pp. 16. Farmers' 
Bulletin No. 12. (Reprint.) May,1899 500 

The Manufacture of Sorghtmi Sirup. By A. A. Denton, Medicine Lodge, 
Kans. Pp. 32, fi^s. 9. Farmers' Bulletin No. 90. May, 1899 25, 000 

Utilization of Residues from Beet-Sugar Manufacture in Cattle Feeding. 
By Guilford L. Spencer, Assistant in Division of Chemistry. Pp. i-ii, 
213-220, from Yearbook for 1898. May, 1899 1,000 

Methods of Analysis Adopted by the Association of Official Agricultural 
Chemists, November 11, 12, and 14, 1898. Edited by Harvey W. Wiley, 
Secretary. Pp. 86, figs. 4. Bulletin No. 46. Revised edition. June, 
1899. Price, 10 cents _ 1,500 

Proceedings of the Fifteenth Annual Convention of the Association of 
Official Agricultural Chemists, held at Washington, D.C., November 
11, 12, and 14, 1898. Edited by Harvey W. Wiley, Secretary of the Asso- 
ciation. Pp. 140. Bulletin No. 56. June, 1899. Price, 10 cents 1, 000 

DIVISION OF ENTOMOLOGY. 

The Periodical Cicada : An Account of Cicada septendecem, Its Natural 
Enemies, and the Means of Preventing Its Injury, Together with a 
Summary of the Distribution of the Different Broods. By C. L. Mar- 
latt, M. S., First Assistant Entomolo^st. Pp. 148, frontispiece, pis. 3, 
figs. 57. Bulletin No. 14, new series. July, 1898. Price, 15 cents. 5, 000 

The Larger Apple Tree Borers. By F. H. Cnittenden, Assistant Entomol- 
ogist. Pp. 12, figs. 3. Circular No. 32, second series. July, 1898 5, 000 

Remedial Work Against the Mexican Cotton-Boll Weevil. By L. O. 
Howard, Entomologist. Pp. 6. Circular No. 33, second series. July, 
1898.. - 3,000 

House Ants {Mononiorium pharaonis et al). By C. L. Marlatt, First 
Assistant Entomologist. Pp. 4, figs. 3. Circular No. 34, second series. 
July, 1898 - 5,000 

House Flies {Mn^ca doniestica et al). By L. O. Howard, Entomologist. 

Pp. 8, figs. 6. Circular No. 35, second series. July, 1898 5,000 

Reprint, August, 1898 2,000 

Insects Affecting the Cotton Plant. By L. O. Howard, Ph. D., Entomolo- 
gist. Pp. 32, figs. 18. Farmers' Bulletin No. 47. Reprinted, with 
revision by the author, from Bulletin No. 33, Office of Experiment Sta- 
tions. (Reprint) Julv, 1898 10,000 

Reprint, February, 1899 10,000 

The Peach Twig Borer : An Important Enemy of Stone Fruits. By C. L. 
Marlatt, M. S. , First Assistant Entomologist. Pp. 16, figs. 5. Farmers' 

BulletinNo. 80. July, 1898 10,000 

Reprint, March, 1899 10,000 

The True Clothes Moths. {Tinea pellionella et al.) By C. L. Marlatt, 
First Assistant Entomologist. Pp. 8, figs. 3. Circular No. 36, second 

series. August, 1898 3,000 

Reprint, June, 1899 2,000 
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Copies. 

Important Insecticides : Directions for Their Preparation and Use. By 
C. L. Marlatt, M. S., First Assistant Entomologist. Pp. 32. Farmers' 

Bulletin No. 19. Fourth revised edition. September, 1898 20, 000 

Reprint, February, 1899 15,000 

The Chinch Bug: Its Probable Origin and Diffusion, Its Habits and 
Development, Natural Checks, and Remedial and Preventive Meas- 
ures, with Mention of the Habits of an Allied European Species. Pre- 
pared under the direction of the Entomologist of the Ohio Agricultural 
Exx>eriment Station. Pp. 82, figs. 19. Bulletin No. 15, new series. 
November, 1898. Price, 10 cents 5,000 

Bee Keeping. By Frank Benton, M. S. , Assistant Entomologist. Pp. 82. 

Farmers' Bulletin No. 59. ( Reprint . ) November, 1898 20, 000 

Reprint, June, 1899 20,000 

Proceedings of the Tenth Annual Meeting of the Association of Economic 
Entomologists, held at Boston, Mass., August 19 and 20, 1898. Pre- 
pared by the Secretary, C. L. Marlatt, Assistant Entomologist, U. S. 
Department of Agriculture. Pp. 104. Bulletin No. 17, new series. 
December, 1898. Price, 10 cents 2,500 

Report of the Entomologist for 1898. By L. O. Howard. Pp. i-iii, 17-25, 
from Report of Secretary of Agriculture. December, 1898 500 

The Hessian Fly in the United States. Prepared under the direction of 
the Entomologist, by Herbert Osbom, Professor of Zoology and 
Entomology, Iowa Agricultural College, Ames, Iowa. Pp. 58, pis. 2, 
figs. 8, map. Bulletin No. 16, new series. January, 1899. Price, 10 
cents 5,000 

Some Miscellaneous Results of the Work of the Division of Entomology. 
Prepared under the direction of L. O. Howard, Entomologist. Pp. 101, 
figs. 17. Bulletin No. 18, new series. January, 1899. Price, 10 cents.. 5,000 

The Use of Hydrocyanic Acid Gas for Fumigating Greenhouses and Cold 
Frames. By Albert F. Woods and P. H. Dorsett. Pp. 10, figs. 3. Cir- 
cular No. 37, second series. January, 1899 5, 000 

Reprint, February, 1899 3,500 

The San Jose Scale. By L. O. Howard. Pp. 7-13, from Bulletin 18, new 
series. January, 1899 500 

A New Coccid on Birch. By H. G. Hubbard and Th. Pergande. Pp. 
13-29, figs. 10, from Bulletin 18, new series. January, 1899 500 

A Destructive fiiorer Enemy of Birch Trees, with Notes on Related Species. 
By F. H. Chittenden. Pp. 44-51, figs. 3, from Bulletin 18, new series. 

January, 1899 500 

Reprmt, February, 1899 200 

Some Insects Injurious to Stored Grain. By F. H. Chittenden, Assistant 
Entomologist. Revised edition. Pp. 23, figs. 18. Farmers' Bulletin 
No. 45. (Reprint.) March, 1899 15,000 

The Principal Insect Enemies of the Grape. By C. L. Marlatt, M. S., 
First Assistant Entomologist. Pp. 23, figs. 12, from Yearbook for 1895. 

Farmers' Bulletin No. 70. (Reprint.) March, 1899 10,000 

Reprint, June, 1899 5,000 

Some Insects Injurious to Garden and Orchard Crops. A series of Arti- 
cles Dealing with Insects of This Class. Prepared under the direction 
of the Entomologist by F. H. Chittenden, Assistant Entomologist. Pp. 
99, figs. 20. Bulletin No. 19, new series. April, 1899. Price, 10 cents. 5, 000 

"he Squash Vine Borer (Melittia satyriniformis Hbn.). By F. H. Chit- 
'^nden. Assistant Entomologist. Pp. 6, figs. 2. Circular No. 38, second 

oories. April, 1899 3,000 

"he Common Squash Bug {Anasa triatis De G.). By F. H. Chittenden, 
assistant Entomologist. Pp. 5, figs. 3. Circular No. 39, second se'^'*^ 

-lay, 1899 u,u00 

>i^r>rjipal Insects Affecting the To^'^cco Pi«»Tit. By I " ^'^^ >rc 

iTif/-.. r»9H, -1 Oqp Ot i£>. ...fi . .."hrxrxV f r^ t898. "h 

cjbf 500 
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The Army Worm (Leucania unipuncta Haw.). By L. O. Howard, Ento- 
mologist. Pp. 6, figs. 3. Circular No. 4, second series. (Reprint.) 
June, 1899 _ 2,000 

The Ox Warble {Hypoderma lineata Villers). By C. L. Marlatt, First 
Assistant Entomologist. Pp 10. Circular No. 25, second series. (Re- 
print.) June, 1899 2,000 

Three Insect Enemies of Shade Trees. By L. O. Howard, Entomologist. 
(Reprinted with some annotations by the author from Yearbook for 
1895.) Pp. 30, figs. 11. Fai-mers' Bulletin No. 99. June, 1899 20,000 

OFFICE OP EXPERIMENT STATIONS. 

Experiment Station Record. (A condensed record of the contents of the 
bulletins and reports issued bv the Agricultural Experiment Stations of 
the United States, and also a brief review of agricultural science of the 
world.) Price, 10 cents each. 

Vol. IX, No. 12. Pp. xvi, 1101-1198. October, 1898 4,500 

Vol. X, No. 1. Pp. V, 1-100. September, 1898... 4,500 

Vol. X, No. 2. Pp. vi, 101-200, pis. 2, figs. 3. October, 1898 4, 500 

Vol. X, No. 3. Pp. vi, 201-300. November, 1898 4, 500 

Vol. X, No. 4. Pp. viii, 301-400. January, 1899 4, 500 

Vol. X, No. 5. Pp. vi, 401-500. January, 1899 4, 500 

Vol. X, No. 6. Pp. vi, 501-600. March, 1899 4,500 

Vol. X, No. 7. Pp. vii, 601-700, figs. 14. March, 1899. 4, 500 

Vol. X, No. 8. Pp. vi, 701-800. April, 1899 4,500 

Vol. X, No. 9. Pp. vi, 801-900, figs. 2. May, 1899 4, 500 

Vol. X, No. 10. Pp. vii, 901-1000. May, 1899 4, 500 

Vol. X, No. 11. Pp. vi, 1001-1100. June, 1889 4,500 

Nutrition Investigation in New Mexico in 1897. By Arthur Goss, M. S. , 
Professor of Chemistry, New Mexico College of Agriculture and 
Mechanic Arts. Pp. 20, pi. 1, fig. I. Bulletin No. 54. July, 1898. Price, 

5 cents . ;}, (KX) 

Reprint, August, 1898 _ 500 

Barnyard Manure. By W. H. Beal, of the Office of Experiment Stations. 

P]). 32, figs. 7. Farmers' Bulletin No. 21. (Reprint.) July, 1898 10,000 

Reprint, March, 1899 25,000 

Reprint, June, 1899- 10,000 

Foods : Nutritive Value and Cost. By W. O. Atwater, Ph. D., Professor 
of Chemistry in Wesleyan University. Pp. 32, chart 1. Farmers' Bul- 
letin No. 23. (Reprint.) July, 1898 10,000 

Reprint, September, 1898 20,000 

Reprint, June, 1899 , . 10, 000 

Sweet Potatoes: Culture and Uses. By J. F. Duggar, of the Office 
of Experiment Stations. Pp. 30, figs. 4. Fanners' Bulletin No. 26. 

(Reprint.) July, 1898 10,000 

Reprint, February, 1899 10,000 

Reprint, June, 1899 10,000 

Silos and Silage. By Charles S. Plumb, B. S., Professor of Animal Indus- 
try and Dairying in Purdue University and Director of the Indiana 
Agricultural Experiment Stations. Pp. 32, figs. 10. Farmers' Bulletin 

No. 32. (Reprint.) July, 1898 10,000 

Reprint, February, 1899 15,000 

Meats : Composition and Cooking. By Chas. D. Woods, Office of Experi- 
ment Stati(ms. Pp. 29, figs. 4. Farmers' Bulletin No. 34. (Reprint.) 

July, 1898 10,000 

Reprint, September, 1898 20, 000 

Reprint , June ,1899 10, 000 

Fowls: Care and Feeding. By G. C. Watson, B. Agr., M. S., Professor 
of Agriculture in Pennsylvania State College and Agriculturist of the 
Pennsylvania Agricultural Station. Pp. 24, figs. 4. Farmers' Bulletin 

No. 41. (Reprint.) July, 1898 20,000 

Reprint , November, 1 898 25, 000 

Reprint, April, 1899. 30,000 

The Manuring of Cotton. Condensed from an article by H. C. White, 
Ph. D., in Bulletin No. 33, Office of Experiment Stations. Pp. 16. 

Farmers' Bulletin No. 48. (Reprint. ) July, 189S 10, 000 

Reprint, February, 1899 10,000 
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Copies. 
Experiment Station Work~I. Prepared in the Office of Experiment Sta- 
tions. Pp. 31 , Farmers' Bulletin No. 56. (Reprint. ) July, 1898 10, 000 

Reprint, November, 1898 10,000 

Reprint, May, 1899 _ 5,000 

Experiment Station Work — III. Prepared in the Office of Exx)eriment 
Stations. Pp. 32. Farmers' Bulletm No. 69. (Reprint.) July, 1898. 10,000 

Reprint, February, 1899 10,000 

Experiment Station Work— VI. Prepared in the Office of Experiment 

Stations. Pp. 28, figs. 2. Farmers' Bulletin No. 79. July, 1898 20, 000 

Reprint, December, 1898 10,000 

Reprint, May, 1899 5,000 

Com Culture in the South. By S. M. Tracy, M. S. Pp. 24. Farmers' 

Bulletin No. 81. July, 1898 10,000 

Reprint, September, 1898 20,000 

Reprint, June, 1899 10,000 

The Feeding of Farm Animals. By E. W. Allen, Ph. D., Assistant 
Director of the Office of Experiment Stations. Pp. 32. Farmers' Bul- 
letin No. 22. (Reprint.) August, 1898 15,000 

Reprint, October, 1898 20,000 

Reprint, March, 1899 30,000 

Reprint, June, 1899. 10,000 

Peanuts: Culture and Uses. By R. B. Handy, of the Office of Experiment 
Stations. Pp. 24, figs. 1. Farmers' Bulletin No. 25. (Reprint.) Au- 
gust, 1898 - 10,000 

Reprint, June, 1899 10,000 

Potato Culture. By J. F. Duffgar, of the Office of Experiment Stations. 
Pp. 24, figs. 11. Farmers' Bulletin No. 35. (Reprint.) August, 1898. 15,000 

Reprint, February, 1899 20,000 

Reprint, May, 1899 30,000 

Commercial Fertilizers: Composition and Use. By Edward B. Voorhees, 
M. A., Director of the New Jersey Agricultural Experiment Stations 
and Professor of Agriculture in Rutgers College, under the Supervision 
of the Office of Experiment Stations. Pp. 24. Farmers' Bulletin No. 

44. (Reprint.) August, 1898 10,000 

Reprint, March, 1899 15,000 

Milk as Food. Prepared in the Office of Experiment Stations. Pp. 39. 

Fanners' Bulletin No. 74. (Reprint. ) August, 1898 10, 000 

Reprint, September, 1898. 20,000 

Some Books on Agriculture and Sciences Related to Agriculture. Pub- 
lished 1896-1898. Prepared by the Office of Experiment Stations, with 
the cooperation of the Library of the Department of Agriculture. Pp. 

45. arcular No. 38. September, 1898. 1,500 

Reprint, October, 1898 600 

Reprint, December, 1898 1,000 

Experiment Station Work — II. Pp. 32, figs. 7. Farmers' Bulletin No. 65. 

(Reprint.) September, 189b 10,000 

Reprint, February , 1 899 10, 000 

Experiment Station Work— IV. Pp. 32, figs. 3. Farmers' Bulletin No. 73. 

(Reprint. ) September, 1898 1 0, 000 

Reprint, December, 1«9H 10, 000 

Reprint, March, 1H«M 15,000 

Reprint, May, 189V, 5,000 

<^'«'periment Station Wo r ^ "itr* *" To^n-^'"' "Rniu^iT- T»q^().7y. 

Heprint.) Septe^^^'- " 10,000 

leprint, Decemu- ^« 0,000 

Reprint, May, is-^ ... * ^0 

^inavian Seed-C^»xi,iv,* ibvavx^j^. > ' A ''"i-.^ant Pro'"»« 

,v/i jf Agricultural Ch*^""«*-^V,T'^'^ ' orrc. ^Oir V, 

rvTw.^TT^^nt Station P ' "v j^^x,^^!^ ^^■- ^00 

IX ii^ ^ilk a'^'^ ^ ^ - ^'- 'rod"'* p.* a 

•i/v, ~f\^ *' /V/, jOU 

...?, 18"' c MK) 

..n«r V* - • --- v3xw»v/i - J ^^^in . 

*.irc" -w, - •^^_ . mall . oV»-« k- ^^ 

i,' - ! ... - il .. - 1 ,. r* 

.v.,xx- -" . )00 

li .r . a • 000 
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t'opies. 

Physical and Meteorological Researches, Principally on Solar-Rays, Made 
at the Station of Agricultural Climatology at tne Observatory of Juvisy. 
By Oamile Flammarion, Director of the Station. Pp. 103-213, pis. 2, 
figs. 7, from Experiment Station Record, Vol. 1, Nos. 2 and 3. Novem- 
ber, 1898 200 

A Digest of Metabolism Experiments in Which the Balance of Income 
and Outgo was Determined. By W. O. Atwater, Ph. D. , and C. F. 
Langworthy, Ph. D. Prepared under the Supervision of A. C. True, 
Ph. D. , Director of the Office qf Experiment Stations. Pp. 434. Bulletin 
No. 45. Revised edition. December, 1898 1,000 

Third Report of Committee of Association of American Agricultural 
Colleges and Experiment Stations, on Methods of Teaching Agriculture. 
By J. H. Connell, A. C. True, T. F. Hunt, H. T. French, and H. H. Wing, 
Committee. Pp. 7. Circular No. 39. December, 1898 3, 000 

Experiment Station Work — VII. Prepared in the Office of Exi)eriment 
Stations. Pp. 32, figs. 8. Farmers' Bulletin No. 84. December, 1898. . 20, 000 
Reprint, March, 1899 15,000 

Fish as Food. By C. F. Langworthy, Ph.D., Office of Exx)eriment Sta- 
tions. Pp. 30. Farmers' Bulletin No. 85. December, 1898 20, 000 

Reprint, June, 1899 10,000 

Report of the Director of the Office of Experiment Stations for 1898. 
By A. C. True. Pp. i-iii, 103-126, from Report of the Secretary of 

Agriculture. December, 1898 250 

Reprint, January, 1899 _. 2,2.50 

Dietary Studies in Cnicago in 1895 and 1896. Conducted with the cooi)era- 
tion of Jane Addams and Caroline L. Hunt, of Hull House. Rei>orted 
by W.O. Atwater and A. P. Bryant. Pp.76. Bulletin No. 55. Janu- 
ary, 1 899. Price, 5 cents 3, 500 

Organization Lists of the Agricultural Colleges and Experiment Stations 
of the United States, with a List of Amcultural Experiiuent Stations 
in Foreign Countries. Pp. 115. Bulletin No. 59. February, 1899. 
Price, 10 cents. 3, 500 

Land Grant and Other Colleges and the National Defense. By Charles 
W. Dabnev, Ph. D., President of the University of Tennessee. P^. 15. 
Circular iJo. 40. February, 1899 2,000 

Onion Culture. By R. L. Watts, B. Agr. , Instructor in Horticulture at 
the University of Tennessee and Horticulturist of the Tennessee 
Agricultural Experiment Station. Pp. 31, figs. 3. Farmers' Bulletin 

No.39. (Reprint.) February, 1899 15,000 

Reprint, June, 1899 ^ /:, 000 

Sheep Feeding. By John A. Craig, Professor of Animal Huslwndry in 
the University of Wisconsin, under the direction of the Office of Experi- 
ment Stations. Pp.24. Farmers' Bulletin No. 49. (Reprint.) Feoru- 

arv, 1H99 15, 000 

Reprin t , J une , 1 899 1 , 000 

Tomato Growing. By Edward B. Voorhees, M. A.. Director of the New 
Jersey AgriculturalExperiment Stations and Professor of Agriculture. 
Rutgers College, New Brunswick, N. J. P]). 30. Farmers' Bulletin 

No. 76. (Reprint.) February, 1899 .-. 15,000 

Reprint, June, 1899 10,000 

Exi^eriment Station Work— VIII. Prepared in the Office of Experiment 
Stations. Pp. 32, figs. 6. Farmers' Bulletin No. 87. February, IHIM). . 30, 000 

History and Present Status of Instruction in Cooking in the Public 
Schools of New York City. Reported bv Mrs. Louise E. Hogan, with 
an Introduction by A. C. True, Ph. D. Pp. 70, pis. 12. Bulletin No. 56. 
March, 1899. Price, 10 cents 4,000 

Water Rights on the Mississippi River and Its Tributaries. By Elwood 
Mead, State Engineer of Wyoming. With papers on the Water Laws 
of Colorado, by John E. Field, State Engineer, and of Nebraska, by 
J. M. Wilson. State Engineer. Pp. 80; maps, 3; figs. 4. Bulletin No. 58. 

March, 1899. Price, 10 cents 6,000 

Re^mnt, April, 1899 5,000 

Legummous Plants for Green Manuring and for Feeding. By E. W. 
Allen, Ph.D., Assistant Director of the Office of Exi)eriment Stations. 
Pp. 24. Farmers' Bulletin No. 16. (Reprint. ) March, IHim 20, 000 

Cotton Seed and Its Products. Prepared in the Office of the Experiment 
Stations. Pi). 16. Farmers' Bulletin No. 36. (Reprint.) March, 1899. 10,000 
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Copies. 
Irrigation in Humid Climates. By F. H. King, Professor of Agricultural 
Physics, College of Agriculture, University of Wisconsin, and Physicist 
of the Wisconsin Agricultural Experiment Station. Under the super- 
vision of the Office of Experiment Stations. Pp. 27, figs. 4. Farmers* 

Bulletin No. 46. (Reprint.) March, 1899 10,000 

The Liming of Soils. By H. W. Wheeler, Ph.D., Chemist of the Rhode 
Island Agricultural Experiment Station. Pp. 19. Farmers' Bulletin 

No. 77. Revised edition. March, 1899 _ 10,000 

Reprint, June, 1899 _ 10,000 

Methods and Results of Investigations on the Chemistry and Economy of 
Food. By W. O. Atwater, Ph.D., Professor of Chemistry in Wesleyan 
University, Director of the Storrs (Conn.) Agricultural Experiment 
Station, and Special Agent of the United States Department of Agri- 
culture. Pp. 222. Bulletin No. 21. (Reprint.) April, 1899. Price, 

15 cents ..- 500 

Varieties of Com, By E. L. Sturtevant, M. D, Pp. 108, figs. 14. Bulle- 
tin No. 57. April, 1899. Price, 10 cents 3,000 

Abstracts of Laws for Acquiring Titles to Water from the Missouri 
River and its Tributaries with the Legal Forms in Use. Compiled by 
Elwood Mead, State Engineer of Wyoming. Pp. 77. Bulletin No. 60. 

April, 1899. Price, 10 cents 2,000 

Reprint, June, 1899 ._ 2,000 

Statistics of the Land -Grant Colleges and Agricultural Exx)eriment Sta- 
tions of the United States for the Year ending June 30, 1898. Pj). 39. 

Bulletin No. 64. April, 1899. Price, 5 cents.... 3,000 

Experiment Station Work — IX. Prepared in the Office of Experiment 

Stations. Pp. 30. Farmers' Bulletin No. 92. April ,1899 30, 000 

Pi'oceediugs of the Twelfth Annual Convention of the Association of 
American Agricultural Colleges and Experiment Stations, held at 
Washington, D. C, November 15-17, 1898. Edited by A. C. True and 
W. H. Beal, for the Office of Ex][)eriment Stations, and H. H. Goodell 
for the Executive Committee of the Association. Pp. 138. Bulletin 

No. CiT). May, 1899. Price, 10 cents 1,000 

Tlie What and Why of Agricultural Experiment Stations. Pp. 16. 

Farmers' Bulletin No. 1. (Reprint.) May, 1899 500 

The Work of the Agricultural Experiment Stations. Pp. 16. Farmers' 

BulletinNo. 2. (Reprint.) May, 1899 ' 500 

Milk Fermentations and their Relation to Dairying. Prepared in the 
Office of Experiment Stations from Experiment Station Bulletin No. 9. 

Pp. 24. Farmers' Bulletin No. 9. (Reprint. ) May, 1899 500 

Forage Plants for the South. By S. M. Tracy, M. S. , Director of tlie Mis- 
8is.six>I>i Agricultural Experiment Station. Pp. 31, figs. 17. Farmers' 

Bulletin No. 18. (Reprint.) May, 1S99 500 

Sugar as Food. By Mary Hinman Abel. Pi*epared under the Super- 
vision of the Office of Experiment Stations. Pp. 27. Farmers^ Bulle- 
tin! No. 93. May, 1899 20,000 

Some Types of American Agricultural Colleges. By A. C. True, Ph. D., 
Director of the Office of Experiment Stations. Pp. i-ii, 03-80, pis. 7, 

from Yearbook for 1 898. May, 1 H99 . 500 

Some Results of Dietary Studies in t\w United States. By A. P. Bryant, 
of the Office^ of Experiment Stations. Pp. i-ii, 439-452, from Yearbook 

for 1898. May, 1899 3,000 

« «jrricultural Experiments in Ahiska. By C. C. (>eorgeson, M.S., Special 
igent, Office o*' Experiment Stati(ms, in charge of Alaska investiga- 

ions. Pp. - '^ '' V.>4, pis. 3, from Yearbook for 1898. May. 1899 200 

•vestigation. ^^'^abolisni of Milch Cows. By Oscar Hagemann, 

?h. D., Pi-of» A 'rricultural Academy Poppelsdorf , German y. 

P').i-" S'»** reeprinted from Experiment Station Record, 

ol.: "» ^f^>v. ISIMI 200 

Jonii)ij- .. An^"^"an Feeding Stuffs. BvE.W.Jen- 

^ns, ^ ^'"^ ■ ». B. Pj). l.M. Bulletin No. -11. 

^^ ^ • - . ...s 1,000 

' - .11.-, ,x.*xx|r • .i.. lican Food Materials. Bv W. O. 

er.Px J.,«-' V. , M. S. Pp. 87. figs. 4. BulletinNo. 

^' '-"' '' «99. Price, 5 cents.. 5,000 

I .v.^.i.^«».wx. '* ^'ii"ervi^' ^^^ *" "'nessee in ^«'"^' and 1897. 
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Copies. 

The Physiological Effect of Creatin and Creatimn and Their Value as 
Nutrients. By J. W. Mallet, M. D., LL. D., Professor of Chemistry iH 
the University of Virginia. Pp. 24. Bulletin No. 66. June, 1889. 
Price, 5 cents 2,000 

Raising Sheep for Mutton. By Charles F. Curtiss, Director of the Iowa 
Agricultural Exx)erinient Station. Pp. 48, figs. 18. Farmers' Bulletin 
No. 96. June, 1899 30,000 

Experiment Station Work — X. Prepared in the Office of Experiment 
Stations. Pp. 32, figs. 5. Farmers' Bulletin No. 97. June, 1899 20,000 

Hog Raising in the S)uth. By S.M.Tracy, M. S., formerly Director of 
the Mississippi Agricultural Experiment Station. Pp.40. Farmers' 
Bulletin No. 100. June, 1899 30,000 

OFFICE OF FIBER INVESTIGATIONS. 

A Report on Flax Culture for Seed and Fiber in Eurojw and America. 
By Charles Richards Dodge, Si)ecial Agent. Pp. 80, pis. 4, figs. 5. Report 

No. 10. July, 1898. Price, 10 cents 4,000 

Reprint, February, 1899 1,000 

A Report on the Culture of Hemp in Europe, including a Special Consu- 
lar Report on the Growth of Hemp in Italy, received through the 
Dex>artment of State. By Charles Richards Dodge, Special Agent. Pp. 
29, figs. 6. Report No. 11 . September, 1898. Price, 5 cents 4, 000 

A Descriptive Catalo^e of Useful Fiber Plants of the World, including 
the Stractural and Economic Classification of Fibers. By Charles 
Richards Dodge, Special Agent. Pp. 361, pis. 12, figs. 103. Report No. 
9. (Reprint.) March, 1899. Price, 30 cents 1,000 

Flax for Seed and Fiber in the United States. By Charles Richards Dodge , 
Special Agent for Fiber Investigations. Pp. 16. Farmers' Bulletin 
No. 27. (Reprint.) March, 1899 10,006 

SECTION OF FOREIGN MARKETS. 

Spain's Foreign Trade. Prepared by Frank H. Hitchcock, Chief Section 

of Foreign Markets. Pp.47. BulletinNo.il. (Reprint.) July, 1898. 

Price 5 cents 3 000 

Our Trade with Spain, V888^-l 897. Prepared by Frank H. Hitchcock, 

Chief Section of Foreign Markets. Pp. 47. Bulletin No. 1 2. ( Reprint. ) 

July, 1898. Price, Scents 3,000 

Trade of Puerto Rico. By Frank H. Hitchcock, Chief Section of Foreign 

Markets. Pp. 84. Bulletin No. 13. July, 1898. Price. 5 cents 10, 000 

Reprint, April, 1899 „ 5,000 

The World's Markets for American Products, Norway. By Frank H. 

Hitchcock, Chief Section of Foreign Markets. Pp. 68. Bulletin No. 7. 

Revised edition. August, 1898. Price, 5 cents 4, 000 

The World's Markets tor American Products, Sweden. By Frank H. 

Hitchcock, Chief Section of Foreign Markets. Pp. 93. Bulletin No. 8. 

Revised edition. Price, 5 cents. August, 1899 4,000 

Exports of Cotton from Egypt. By Frank H. Hitchcock, Chief Section of 

Foreign Markets. Pp. 7. Circular No. 15. (Reprint. ) October, 1898. 2, 000 
United States Wheat for Eastern Asia. By Frank H. Hitchcock, Chief 

Section of Foreign Markets. Pp. 8. Circular No. 17. (Reprint.) 

October, 1898 2,000 

Hawaiian Commerce from 1887 to 1897. By Frank H. Hitchcock, Chief 

Section of Foreign Markets. Pp.37. Circular No. 18. Revised edition. 

(Reprint.) October, 1898 5,000 

Report of the Chief of the Section of Foreign Markets for 1898. By Frank 

H. Hitchcock. Pp. i-iii, 163-166, from the Report of the Secretary of 

Agriculture, December, 1898 2, 500 

Reprint , February , 1 899 1 , 500 

Trade of the Philippine Islands. By Frank H. Hitchcock, Chief Section 

of Foreign Markets. Pp. 160, map. Bulletin No. 14. February, 1899. 

Price, 10 cents 10, 000 

Reprint, March, 1 899 . 5, 000 

Our Foreign Trade in Agricultural Products, 1884-1898. By Frank H. 

Hitchcock. Chief Section of Foreign Markets. Pji. 45. Bulletin No. 

15. May,1899. Price,5ceuts 10,000 

Reprint, Mav, 1899 3,000 

Reprint, May, 1899 3,000 
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Copies. 
Agriculttiral Imports and Exports, 1894-1898. By Frank H. Hitchcock, 
Chief Section of Foreign Markets. Pp. 16. Circular No 21. May, 

1899 35,000 

Reprint, May, 1899 2,500 

DIVISION OF FORESTRY. 

Exi)erimental Tree Planting in the Plains. By Charles A. Keffer, Assist- 
ant Chief of the Division. Prepared under the direction of B. E. Fer- 
now. Chief of the Division of Forestry. x*p. 94, pis. 5, fig. 1. Bulletin 
No. 18. July, 1898. Price, 10 cents 5,000 

Process in Timber Physics: Bald Cypress {Tdxodium distichum) , By 
Filibert Roth, Division of Forestry. Pp. 24. Quarto. Circular No. 

19. August, 1898 7,500 

Reprint, February, 1899 4,000 

Forestry for Farmers. By B. E. Fernow, Chief of the Division of For- 
estry. Pp. 48, figs. 15, from Yearbooks for 1894 and 1895. Farmers' 

Bulletin No. 67. (Reprint.) August,1898 10,000 

Reprint, February, 1899 15,000 

Osier Culture. By John M. Simpson. Prepared under the direction of 
B. E. Fernow, Chief of Division of Forestry. Pp. 27. Bulletin No. 
19. September, 1898. Price,5cents _ 4,000 

Practical Assistance to Farmers, Lumbermen, and Others in Handling 
Forest Lands. By Gifford Pinchot, Forester. Pp.5. Circular No. 21. 
October, 1898 15,000 

Check List of the Forest Trees of the United States, Their Names and 
Ranges. By George B. Sudworth, Dendrologist of the Division of 
Forestry. Prepared under the direction of B. E. Fernow, Chief of 
Division of Forestry. Pp. 144. Bulletin No. 17. November, 1898. 
Price, 15 cents 1,000 

Measuring the Forest Crop. By A. K. Mlodziansky, Assistant in Divi- 
sion of Forestry. Prepared under the direction of B. E. Fernow, 
Chief of Division of Forestry. Pp. 71, figs. 16. Bulletin No. 20. 
December, 1898. Price, 10 cents 4,000 

Systematic Plant Introduction: Its Purposes and Methods. By David G. 
Fairchild, Special Agent in Charge of Seed and Plant Introduction. 
Prepared under the direction of fi. E. Fernow, Chief of the Division 
of Forestry. Pp. 24. Bulletin No. 21. December, 1898. Pi-ice, 5 
cents _ 8,000 

Report of the Chief of the Division of Forestry for 1898. Bv Gifford 
Pinchot. Pp. i-iii, 169-173, from the Report of the Secretary of Agricul- 
ture. December, 1898 500 

Progress in Timber Physics: Influence of Size on Test Results; Distribu- 
tion of Moisture. Pp. 20. Circular No. 18. (Reprint.) February, 
1899 1,000 

The Timber Pines of the Southern United States. By" Chas. Mohr, Ph.D. , 
together with a discussion of the Structure of their Wood, by Filibert 
Roth. Prepared under the direction of B. E. Fernow, Chief of the 
Division of Forestry. Bulletin No. 13. Revised edition. Pp. 176, pis. 
27,figs.l8. (Reprint.) March,1899. Price, 35 cents 1,000 

Notes on Some Forest Problems. By Gifford Pinchot, Forester. Pp. i-ii, 

181-192, pis. 5, from Yearbook for 1898. May, 18£*9 8, 100 

vork of t^^* "M vision of Forestry for tb*^ Farmer. By Gifford Pinchot, 

"•- kK) 
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Copies. 
Accessions to the Department Librarj;, Jtily-September, 1898. Pp. 16. 

Bulletin No. 25. December, 1898. Pnce,5 cents 1,000 

Accessions to the Department Library, October-December, 1898. Pp. 24. 

Bulletin No. 26. February, 1899. Price, 5cents 1,000 

Accessions to the Department Library, January-March, 1899. Pp. 20. 

Bulletin No. 27. May,1899. Price,5cent8 1,000 

DIVISION OF POMOLOGY. 

The Fruit Industry and Substitution of Domestic for Foreign-Grown 
Fruits, with Historical and Descriptive Notes on Ten Varieties of Apples 
suitable for the Expoi-t Trade. By William A . Taylor , Assistant Pomol- 
ogist. Pp. i-vii, 305-362, pis. 5. Bulletin No. 7. (Reprint from Year- 
book for 1897, with additional matter. ) July, 1898. Price, 15 cents 10, 000 

Notes on Peach Culture. By J. H. Hale, Connecticut. Pp. 8, figs. 4. 
Circular No. 3. (Reprint.) October,1898 2,500 

Small Fruit Culture for Market. By William A. Taylor, Assistant Pomol- 
ogist. Pp. 283-294, from Yearbook for 1895. October, 1898 5,000 

Report of the Pomologist for 1898. By G. B. Brackett. Pp. i-iii, 127-131 , 
from the Report of the Secretary of Agriculture. December, 1898 500 

Utilizing Surplus Fruits. By G. B. Brackett, Pomologist. Pp. i-ii, 309- 
316, from Yearbook for 1898. May,1899 1,000 

Nut Culture in the United States, Embracing Native and Introduced 
Species. By W . P. Corsa, of the Division of Pomology. Pp. 144, pis. 16, 
2 colored, figs. 2. Special Report, Division of Pomology. (Reprint.) 
June, 1899. Pi-ice, 30 cents 1,000 

DIVISION OP PUBLICATIONS. 

Historical Sketch of the U. S. Department of Agriculture : Its Objects 
and Present Organization. Compiled by Charles H. Greathouse, Divi- 
sion of Publications, under the direction of George Wm. Hill, Chief of 
Division of Publications. Pp. 74, pis. 3, figs. 9. Bulletin No. 3. Revised 
edition. July, 1898. Price, 10 cents 3,000 

Index to Authors, with Titles of Their Publications Appearing in the 
Documents of the U. S. Department of Agriculture, 1841 to 1897. By 
George F. Thompson, Assistant in Charge of Document Section, 
Division of Publications, under direction of George Wm. Hill. Chief of 
Division of Publications. Pp.303. Bulletin No. 4. July, 1898. Price, 
20 cents 1,000 

Publications of the U. S. Department of Agriculture for sale by the 
Superintendent of Documents, Union Building, Washington, D. C. 
No. 179, corrected to July 1 , 1898. Pp. 28. July, 1898 5, 000 

Asparagus Culture. By R. B. Handy, Division of Publications. Pp. 40, 

figs. 17. Farmers' Bulletin No. 61. (Reprint.) August, 1898 10, 000 

Reprint, February, 1899 10,000 

Report of the Chief of the Division of Publications for 1898. By George 
Wm. Hill. Pp. i-iii, 43-86, from the Report of the Secretary of Agri- 
culture. December, 1898 1, 500 

Publications of the U. S. Department of Agriculture for sale by the 
Superintendent of Documents, Union Building, Washington, b. C. 
Con-ected to February 1, 1899. Pp. 33. No. 179, fifth edition. Feb- 
ruary, 1899 •.. 25,000 

The Vegetable Garden. By Charles H. Greathouse, A. M., Division of 
Publications. Pp. 24, figs. 8. Farmers' Bulletin No. 94. May, 1899. . 30, 000 

Notes on Some English Farms and Farmers. By George Wm. Hill, Chief 
of the Division of Publications. Pp. i-ii, 583-589, from Yearbook for 
1898. May, 1899 200 

A Directory for Farmers. Pp. 610-627, from Yearbook for 1898. May, 

1899 2,000 

Index to the Annual Reports of the U. S. Department of Agriculture for 
the years 1837 to 1893, inclusive. Pp. 252. Bulletin No. 1. June, 1899. 
Price, 15 cents 500 

List of Bulletins and Circulars issued by the U. S. Department of Agri- 
culture and available for Free Distribution. Corrected to June, 1899. 
Pp.20. No. 247, third edition. June, 1899 5,000 

Suggestions to Southera Farmers. Prepared in the Division of Publica- 
tions. Pp.48. Farmers' Bulletin No. 98. June, 1899... 20,000 

Monthly List of PubUcations. Pp. 4. June, 1898 27, 000 
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Copiee 

Monthly List of Publications. Pp.4. July, 1898 25,000 

Monthly "List oi Publications. Pp. 4. August, 1898 40,000 

Monthly List of Publications. Pp. 4. September, 1898 40, 000 

Monthly List of Publications. Pp. 4. October, 1898 80, 000 

Monthly List of Publications. Pp. 4. November, 1898 . 33, 000 

Monthly List of Publications. Pp. 4. December, 1898 _ 30, 000 

Monthly List of Publications. Pp. 4. January, 1899 25, 000 

Monthly List of Publications. Pp. 6. February, 1899 25, 000 

Monthly List of Publications. Pp. 4. March, 1899 32, 000 

Monthly List of Publications. Pp. 4. April, 1899 40, 000 

Monthly List of Publications. Pp.8. May, 1899. 40,000 

OFFICE OF PUBLIC ROAD INQUIRIES. 

State Aid to Road Building in Minnesota. By A. B. Clioate, Meml)er of 
the Executive Committee of the Minnesota State Grood Roads Associa- 
tion. Pp. 12, pis. 4. Circular No. 82. August, 1898 10, 000 

Reprint, September, 1898 5,000 

Must the Fanner Pay for Good Roads? By Otto Dorner, Milwaukee, 
Wis. , Chairman National Committee for Highway Improvement, League 
of American Wheelmen. Pp. 40, pis. 35, figs. 15, 1 Gmo. Circular No. 31 . 
September, 1898 _ 400,000 

Best Roads for Farms and Farming Districts. By Roy Stone, Special 
Agent and Engineer. Pj). i-iii, 501-504, figs. 2, from Yearbook for 1894. 
(Reprint.) November, 1898 ..-.• 1.000 

State Highways in Massachusetts. By George A. Perkins, Chairman 
Massachusetts Stat« Highway Commission. Pp. i-iii, 505-512, from 
Yearbook for 1894. (Reprint.) November, 1898 1, 000 

Addresses on Road Imi)rovement. By Roy Stone, Special Agent and 
Engineer. Pp.15. Circular No. 14. (Reprint.) December, 1898 10,000 

Money Value of Good Roads to Farmers. By Prof. W. C. Latta, of Purdue 
University, Lafavette, Ind. Pi)j.4. Circular No. 23. (Reprint.) Decem- 
ber. 1898 10,000 

Going in Debt for Good Roads. Address by Judge Thayer, of Clinton, 
Iowa, l)efore the Bankers' Association at their annual meeting in Coun- 
(;il Bluffs, May 24, 1893. Pp. 6. Circular No. 26. (Reprint.) Decem- 
ber, 189H 30,000 

Report of the Director of the Office of Road Inquiry for 1898. By Martin 
Dodge. Pp. i-iii, 159-162, from the Report of the Secretary of Agiicul- 
ture. December, 1898 ! 500 

An Act to Provide for the Construction of Roads l)y Local Assessment, 
County and State Aid. Pji. 3. Circular No. 15. (Reprint.) January, 
1899 10,000 

The Forces Which Oi)erate to Destroy Roads, with Notes on Road Stones 
and Problems Therewith Connected. By C. L. Whittle. Pii. 14, pis. 4. 
Circular No. 29. (Reprint.) January, 1H99 10,000 

Improvement of Public Roads in North Carolina. By Prof. J. A. Holmes, 
State Geologist and Secretary of the Norih Carolina Road Improve- 
ment Association. Pj). i-iii. 513-520, ids. 2, from Yearbook for 1894. 
(Reprint.) January, 1899 1,000 

Inforiuatioii Regarding Road Materials and Transportati(m Rates in Cer- 
tain Start's West of the Mississipi)i River. Pp. 24, maps 4. Bulletin 
No. 5. (He])rint.) February, 1899. Price. 5 cents 1,000 

"'Ogress of Road Construction in the United States. Re] »orts by Dele- 
gates to National Road Parliament Held at Atlanta, (ra., October 
7-19, 1S95. Pp. 47. Bulletin No. 19. (Reprint.) P-nvMow, 1899. 
"-' ".ocents 1,000 

\^../itof (^'^^nrn" tee on Legislation, A doi)ted by the ^'^' »t'»"' ^oad*^ 
(Jonventio- * "n Richmond, Va.. C)cto])er 10 ««' "•• -"^ » 

Circ'"!^-^. P' )rint.) March. 1H99 0,000 

-•itirhwt. '^ viic*ii" '"d Repairs: Highway Ta..u,wx*/ii ; \jOxx*i,...ati 
iesuK , . i,'^^''' i- .. • '~ 'V Svstems; C^'ir*"^^^ S^'^tem o' ^^«" 'ni 
ng P v>/i. ^.,y jr, ,, Mrector, O^- ^^*^' "miiv 

"' ' Repri^ April, 18j. 0.000 

' ?' -iri. 3y M^^'tin r .^^, ., ti. ^ . ./* 

<,000 
3,000 
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DIVISION OF PUBLICATIONS. 197 

Copies. 
AgricnltTire in Puerto Rico. By Rov Stone, Brigadier-General U. S. 

Volunteers. Pp. i-ii. 505-514, pi. 1, from Yearbook for 1898. May, 1899. 2, 000 
Road Improvement in Governors* Messages. By Roy Stone, Director of 

the OflBce of Road Inquiry. Pp. 14. Circular No. 33. June, 1899 10, 000 

Gk)od Roads for Farmers. By Maurice O. Eldridge, Assistant Director, 

OflBce of Road Inquiry. Pp. 47, figs. 49. Farmers' Bulletin No. 95. 

June, 1899 30,000 

DIVISION OF SOILS. 

The Culture of Tobacco. By Otto Carl Butterweck. Pp. 24. Farmers' 

BulletinNo. 82. July, 1898 30,000 

Reprint, February, 1899 10, 000 

Reprint, June, 1899 10, 000 

Methods of Curing Tobacco. By Milton Whitney, Chief of Division of 
Soils. Revised edition. Pp. 16. Farmers' Bulletin No. 60. (Reprint. ) 

August, 1898 10,000 

Reprint, December, 1898 25, 000 

Tobacco Soils. Bv Milton Whitney, Chief of Di\'ision of Soils. Pp. 23, 

fig. 1. Farmers' Bulletin No. 83. August, 1898 20,000 

Reprint, March, 1899 10,000 

Repoii; of the Chief of the Division of Soils for 1898. By Milton Whitney. 
Pp. i-iii, 133-142, from the Rejwrt of the Secretary of Agriculture. 
December, 1808 500 

Methods of the Mechanical Analysis of Soils and of the Determination of 
the Amount of Moisture in Sofls of the Fi^ld. Pp. 24, fig. 1. Bulletin 
No. 4. (Reprint. ) January, 1899. Price, 5 cents 500 

The Alkali Soils of the Yellowstone Valley, from a Preliminary Investi- 
gation of the Soils near Billings, Mont. By Milton Whitney and 
Thomas H. Means. Pp. 39, pis. 17, figs. 3. Bulletin No. 14. January, 
1899. Price, 15 cents 5,000 

Texture of Some Important Soil Formations. Pp. 23, pis. 35. Bulletin 

No. 5. (Reprint. ) Febi-uary. 1899. Price, 15 cents. 300 

Alkali Lands. Bv Milton Whitnev and Thomas H. Means. Pp. 23, 

fig. 1 . Farmers ' Bulletin No. 88. * Felmiarv, 1899 20, 000 

Reprint. June, 1899 . 10, 000 

The Movement and Retention of Water in Soils. By Lyman J. Briggs, 
Assistant Chief of Division of Soils. Pp. i-ii, 399-404, figs. 8, from 
Yearbook for 1898. May, 1899 300 

The Soluble Mineral Matter of Soils. Bv Thomas H. Means, Assistant, 

Division of Soils. Pp. i-ii, 49.V504. from' Yearl>ook for 1898. May, 1899. 300 

Electrical Instruments for Determining the Moisture, Temperature, and 
8oln])le Salt Content of Soils. By Lyman J. Briggs. Assistant Chief 
Division of Soils. Pp. 35, figs. 12. Bulletin No. 15. June, 1899. 
Price, 5 cents ^ 2, 500 

DIVISION OF STATISTICS. 

Changes in the Rate of Charge for Railway and Other Transportation 
Services. Prepared under the direction of John Hyde, Statistician, 
by H. T. Newcomb, Chief of the Section of Freight Rates in the Divi- 
sion of Statistics. Pii. 80. Bulletin No. 15. July, 1898. Price, 5 cents. 12,000 

Reprint. August, 1898 7,000 

Reprint, January, 1899 3, 500 

Crop Circular for July. 1898. By John Hyde. Statistician. Pi).4. July, 1898. 196,000 

Ain'icultural Production and Prices. Bv George K. H(^lmes, Assistant 
Statistician. Pp. i-iii, 577-606, from the Yearbook for 1897. Julv, 1898. 3. 000 
Reprint , January. 1 899 1 . 000 

The Fertilizer Industry: Review of Statistics of Production and Con- 
sumption, with Abstracts of State Laws for Analysis and Sale. Com- 
]>iled under the direction of John Hyde, Statistician, by Greorge K. 
Holmes, Assistant Statistician. Pp. 27. Miscellaneous Bulletin No. 13. 
(Reprint. ) August, 1898. Price." 5 cents 1 , 200 

Crop Circular for August, 1898. By John Hvde, Statistician. Pj). 4. 

August, 1898 .\-- --- --- 196.000 

Crop Circular for September, 1898. Bv John Hvde, Statistician. Pp. 4. 
September, 1898 ..'. -.... .-. 196,000 

Crop Circular for October, 1898. Bv John Hvde, Statistician. Pp. 8. 
October,1898 . .- ---- 150,000 
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Ck)pieB. 
Crop Circular for November, 1898. By John Hyde, Statistician. Pp. 4. 

November, 1898 140,000 

The Cotton Crop of 1897-98. Prepared under the direction of the 
Statistician, by James L. Watkins, of the Division of Statistics. Pp. 16. 
Circular No. 9. December, 1898 20,000 

Report of the Statistician fur 1898. By John Hyde. Pp. i-iii, 175-178, from 
the Report of the Secretary of Agriculture. December, 1898 500 

The Cost of Cotton Production. Prepared under the direction of John 
Hyde, Statistician, by James L. Watkins, Division of Statistics. Pp. 99. 
Miscellaneous series. No. 16. February, 1899. Price, 5 cents 27, 000 

Rei)ort on the Condition of Winter Grain on April 1, 1899, and the Losses 
of Farm Animals During the Year Ending March 31, 1899, with Statis- 
tics of Foreign Crops. By John Hyde, Statistician. Pp.38. Rei)ort 
No. 156, new series. May, 1899 80,000 

Agricultural Statistics Relating to Grain, Cotton, Sugar, Animals, etc., in 
the United States. Pp. i-iii, 678-723, from Yearbook for 1898. May, 
1899 25,000 

Crop Circular for May, 1899. By John Hyde, Statistician. Pp. 4. May, 
1899 193,000 

The Public Domain of the United States. By Max West, Ph.D., of the 
Division of Statistics. Pp. i-ii, 325-354, from Yearbook for 1898. May, 
1899. _.. 10,000 

Keeping Goats for Profit. By Almont Barnes, of the Division of Statis- 
tics. Pi>. i-ii, 421^38, pis. 2, from Yearbook for 1898. May, 1899 10, 000 

The Crop Reporter, Vol. 1, No. 1. Published by the U. S. Department of 
Agriculture, under the supervision of the Statistician. Fp. 4. May, 
1899 - 32,000 

Crop Circular for June, 1899. By John Hyde, Statistician. Pp. 4. June, 
1899 192,000 

The Crop Reporter. Published by the U. S. Department of Agriculture, 
under the supervision of the Statistician. Vol.1, No. 2. Pp.4. June, 
1899 32,500 

DIVISION OF VEGETABLE PHYSIOLOGY AND PATHOLOGY. 

Danger of Introducing a Central American Coffee Disease into Hawaii. 
By Walter T. Swingle, Special Agent, Division of Vegetable Physiology 
and Pathology. Pp.4. Circular No. 16. August, 1898 . _ 2,000 

Water as a Factor in the Growth of Plants. By B. T. Galloway, Chief of 
the Division of Vegetable Physiology and Pathology. Pp. i-iii, 165-176, 
figs. 4, from Yearbook for 1894. (Reprint. ) November, 1898 500 

The Grain Smuts: How They are Caused and How to Prevent Them. By 
Walter T. Swingle, Special Agent, Division of Vegetable Physiology 
and Pathology. Pp. 20, figs. 8. Farmers' Bulletin No. 75. (Ileprint.) 
December, 1898 20,000 

Report of the Acting Chief of the Division of Vegetable Physiology and 
Pathology for 1898. By Albert F. Woods. Pp. i-iii, 27-36, from Report 
of the Secretary of Agriculture. December, 1898 500 

Legal Enactments for the Restriction of Plant Diseases. A Comi)ilation 
of the Laws of the United States and Canada. By Erwin F. Smith, 
Division of Vegetable Physiology and Pathology. Pj). 45. Bulletin 
No. 11. (Reprint.) February, 1899. Price, 5 cents 200 

^'^ach Growing for Marko^ B' "l^rwin F ^mith, Division of Vegetable 
i^hysiology and Pathol og ^ ■. '^^ ^qtw- -^ Tanners' Bulletin No. 33. 

Reprint.) Fpi--"«r- «^' _ 10,000 

Reprint, Jur <^^ ^000 

' ,^aying for Fi^ia. .■^-". i , • vvay, C^^*^f of Divi«^on o^ 

Vegetable Physio ^ - • ^^ -- ^ *" ^r** » <^tt»o ^-iii, 

^'" No. 38. CP' 'rip ' - 'SuOO 

?.eprint, Ju ^< •' 000 

\ Division of vegetai^*e Phyaiolog' "'^^olog^ ^ ). 2^* 

, figs. 8, from Yearbook for 1895. (i . • <'ebrt .x, "^^^ ..000 

"^^iw Mush'*'"' "° By V^'ii^*«,m F^'-^ iuder t^ »t* * 

he Divis . "^e^-^^ ^i^ysio .„ rttholog; ^^ " 

».~i.or8'j .i,^,.. r . Rep "^^ °rch, le^ «,,000 

-'U'r ^ ^^'^ ' !abbt " ^ ■ • -jxiwi/i Mvis.-.x /c,^. 

TT ilp flO' ^11,000 
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Copies. 

New Spraying Devices. By B. T. Galloway, Chief of Division. Pp. 4. 
Circular No. 17. April, 1899 3,000 

Fungous Diseases of the Grape and Their Treatment. By B. T. Gallo- 
way, Chief of the Division of Vegetable Physiology and Pathology. 
Pp. 12. Fanners' Bulletin No. 4. (Reprint. ) May, 1899 500 

Potato Diseases and Their Treatment. By B. T. Galloway, Chief of the 
Division of Vegetable Physiology and Pathology. Pp. 12, figs. 4. Farm- 
ers' Bulletin No. 91. May,1899.- 30,000 

Pollination of Pomaceous F'ruits. By M. B. Waite, Assistant Pathologist, 
Divi.si ni of Vegetable Physiology and Pathology. Pp. i-ii, 167-180, figs. 
13, from Yearbook for 1898. May,1899 1,000 

Work ill Vegetable Physiology and Patholo^. By Albert F. Woods, 
Acting Chief of Division of Vegetable Physiology and Pathology. Pp. 
i-ii, 261-266, from Yearbook for 1898. MJay,1899--.. 200 

Improvement of Plants by Selection. By Herbert J. Webber, Special 
Agent Division of Vegetable Phvsiology and Pathology. Pp. i-ii, 355- 
376, pis. 2, figs. 3, from Yearbook for 1898. May, 1899 2, 000 

Treatment of Smuts of Oats and Wheat. By W . T. Swingle, Assistant in 
Division of Vegetable Physiology and Pathology. Pp. 8, pi. 1. Farm- 
ers' Bulletin No.5. (Reprint.) June,1899 500 

WEATHER BUREAU. 

Monthly Weather Review. (A summary, by months, of weather condi- 
tions throughout the United States, based upon reports of nearly 3,000 
regular and voluntary observers. Quarto size.) Price, 10 cents each. 

Vol. XXVI, No. 5, May, 1898. Pp. 195-240, charts 12. 4, 000 

Vol. XXVI, No. 6, June, 1898. Pp. 241-290, charts 7 4, 025 

Vol. XXVI, No. 7, July, 1898. Pp. 291-341, charts 12 4,000 

Vol. XXVI, No. 8, August, 1898. Pp. 343-390, charts 7 4, 000 

Vol. XXVI, No. 9, September, 1898. Pp. 391-437, charts 12 4, 100 

Vol. XXVI, No. 10, October, 1898. Pp. 439-192, charts 11 4, 200 

Vol. XXVI, No. 11, November, 1898. Pp. 493-525, charts 12 4, 200 

Vol. XXVI, No. 12, December, 1898. Pp. 527-591, charts 12. 4, 200 

Vol. XXVI, No. 13, Annual Summary for 1898. Pp, 593-605, charts 5 . . 4, 200 

Vol. XXVII, No. 1, January, 1899. Pp. 40, charts 9_ 4, 200 

Vol. XXVII, No. 2, February, 1899. Pp. 41-87, charts 13 4,000 

Vol. XXVII, No. 3, March, 1899. Pp. 89-138, charts 13 ... _ 4, 000 

Vol. XXVII, No. 4, April, 1899. Pp. 139-186, charts 11. 4, 000 

Investigation of the Cyclonic Circulation and the Translatory Movement 
of West Indian Hurricanes. By the late Rev. Benito Viiies,S. J., for- 
merly Director of the Magnetic and Meteorological Observatory of the 

Colegio de Belen, Habana. Pp.34. July, 1898.. -.. 1,000 

Normal Annual Sunshine and Snowfall. Prepared under the direction 
of Willis L. Moore, Chief of Weather Bureau, by A. J. Henry, Chief of 

Division. Pp. 5, maps 2. July, 1898 500 

Instructions for Obtaining and Tabulating Records from Recording Instru- 
ments. Circular A. Instrument Division. Pp.31. July, 1898. .. 800 

Instructions for Aerial Observers. Prepared under the direction of Willis 
L. Moore, Chief of Weather Bureau, by C. F. Marvin, Professor of Meteor- 
ology. Pp. 33, tigs. 18. Circular K. Instrument Division. July, 1898.. 500 
Rainfall in Nicaragua. By A. J, Henry, Chief of Division. Pp. 4, from 

Monthly Weather Review, April and July, 1898. September, 1898 100 

Monthly Bulletin of the River and Flood Service for June, 1898. Prepared 
under the direction of Willis L. Moore, Chief of Weather Bureau, by 
Paul Morrill, Forecast Official and Chief of Forecast Division. Pp. 14, 

chart 1. July, 1898 650 

Meteorological Chart of the Great Lakes. Published byauthority of the 
Secretary of Agriculture. Willis L. Moore, Chief of Weather Bureau. 

July. 1898 2,750 

Monthly Bulletin of the River and Flood Service for July, 1898. Prepared 
under the direction of Willis L. Moore, Chief of Weather Bureau, by 
E. B. Garriot, Professor in charge Forecast Division. Pp. 13, chart 1. 

August, 1 898 . - 650 

Meteorological Chart of the Great Lakes. Published by authority of the 
Secretary of Agriculture. Willis L. Moore, Chief of Weather Bureau. 

August, 1898 - - - - - . 2, 950 

Moisture Tables. Prepared under direction of Willis L. Moore, Chief of 
Weather Bureau, by C. F. Marvin, Professor of Meteorology. Pp. 9, 
fig. 1. September, 1898 500 
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Co\ncs. 
Meteorological Chart of the Great Lakes. Published by authority of the 
Secretary of Agriculture. Willis L. Moore, Chief of Weather Bureau. 

September, 1898 -.. 3,000 

Monthly Bulletin of the River and Flood Service for August. 18118. Pre- 
pared under the direction of Willis L. Moore, Chief of Weather Bureau, 
by E. B. GaiTiot, Professor in charge Forecast Division. Pj). 15, chart 

1. October, 181)8 650 

Meteorological Chart of the Great Lakes. Published by authority of the 
Secretary of Agiiculture. Willis L. Moore, Chief of Weather Bureau. 

October, 181)8 _.. -.-- 3,000 

Description of Cloud Forms. Chart with 10 illustrations. November, 

1898 - - - 5,000 

Monthly Bulletin of the River and Flood Service for September, 1898. 
Pi'epared under direction of Willis L. Moore, Chief of Weather Bureau, 
by E. B. Garriot, Professor in charge Forecast DiNision. P|). 15, chart 

1. November, 1898 650 

Meteorological Chart of the Great Lakes. PublislKHl by authority of the 
Secretary of Agriculture. Willis L. Moore, Chief of Weather Bureau. 

November. 1898 _ 3,000 

Report of the Cliief of Weather Bureau for 1898. By Willis L. Moore. 

Pp. 30. from Rei)()rt of the Secretary of Agriculture. December. 1898. . 5, 000 
Monthly Bulletin of the River and Flood Service for ()cto])er, 1898. Pn;- 
pared under direction of Willis L. Moore, Chief of Weather Bureau, 
by H. C. Frankenfield, Forecast Official. F\^. 10, chart 1. December, 

1898 _ - .- ()50 

The Probable State of the Sky Along the Path of the Total Echpse of the 
Sun, May 28. 1900. Prepared under direction of Willis L. Moore, Chief 
of Weather Bureau, by Frank H. Bigelow, Professor of Meteorology. 

Pi). 6, chart 1 . January, 1899 (UK) 

Instructions tor Voluntary Observers. Prepared under directi(m of 
Willis L. Moore, Chief of Weather Bureau. P]). 23, figs. 9. January, 

1899.. - - 5,000 

Aneroid Barometers. Pp. 0. January, 1899 _ 250 

Meteorological Chart of the Great Lakes. Published by authority of the 
Secretary of Agriculture. Willis L. Moore, Cliief of Weather Bui-eau. 

January, 1899 _ . 2,100 

Frost : When to Expect it and How to Lessen the Injury Therefrom. Pre- 
pared under the direction of Willis L. Moore, Chief of Weather Bureau, 
l)y W . H. Hammon , Professor of Meteorology. Pj). 37. Weather Bureau 

Bulletin No. 13. Febniarv, 1899 5,000 

Report of the Chief of Weather Bureau, 1897-98 : 

Part II. Climatology. Hourly Averages of Atmospheric Pressure, 
Temperature, and Wind from the^ Records of Automatic Instru- 
ments at Twenty-eight Stations. Pp. 87. April , 1 899 250 

Part HI. Climatology'. Monthly and Annual Meteorological Sum- 
maries. Pi). 89-165.' April, 1899 500 

Part IV . Climatology. Monthl y and Annual Mean Temi)erature and 
Annual Extremes, Together with the Dates of First and Last Kill- 
ing Frost, 1897. Pp. 167-202. April, 1899 250 

PartV. Climatologv. Monthly and Annual Precipitation, 1897. All 

Staticms. Pp. 203-257. April, 1899 _ 250 

Part VI. Climatology. Miscellaneous Meteorological Tables, Charts, 

and Reports, Illustrating the Weather of 1 897. Pp. 259-304. Charts 

21. Ai)ril 1899 500 

^«rt VII. Climatology." ' Climate of Cuba! ' "By W." F.' R." Phil'liips" 

'^Teteorological Waves, and the Distribution of Moisture in the 

' "ted StJ "s. By H. A. Hazen, Professor Weather Bureau. Pp. 

,diags. 9, April, 1899... 250 

^ »v ^T i/),^ of Weather Bureau Officials held at Omaha, 

' <. Prepared under direction of Willis L. 

''ecciiv,* 3ureau. Editt»d by James Berry, Chief of 

^-vision. Secretary of tlie Convention. Pp. 184, pi. 1. 

^-^11'-^ oril, 1899... 5,000 

• ^ ^ort of 18"^ Alaska Section. Prepared under direc- 
« . "^'^re, C*^ ' *■ ^- "^her Bureau, by H. L. Ball, Sec- 

, ' XV. ^i-^« - •.pril,1899- 300 

■ . ' ^reci^. ^ — vM under direction of Willis L. 

"'^ *'»^--'Vi. ^,^^ .^ ^vC. F.Ma '•n,ProtV""'^^of Meteor- 
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DIVISION OF PUBLICATIONS. 201 

Copiea 
Hydrology of the Lake Minnetonka Watershed. By George W. Cooley, 

C. E., Minneapolis, Minn. Published by direction of Willis L. Moore, 

Chief of Weather Bureau. Pp. 10, tigs. 4. April, 1899 750 

The Use of Kites in the Exploration of the Upper Air. By C. F. Marvin, 

Professor of Meteorology, Weather Bureau. Pp. i-ii, 201-212, pi. 1, figs. 9, 

from Yearbook for 1898. May, 1899 1,000 

Cyclones, Hurricanes, and Tornadoes. By F. H. Bigelow, Professor of 

Meteorology, Weather Bureau. Pp. i-ii, 525-534, from Yearbook for 

1898. May, 1899 1,000 

Meteorological Chart of the Great Lakes. Published bv authority of the 

Secretary of Agriculture. Willis L. Moore. Chief of \Veather Bureau. 

May, 1899.. .-. 2,500 

Weather Forecasting : Some Facts Historical, Practical, and Theoretical. 

By Willis L. Moore, Chief of Weather Bureau. Pi). 1(). Bulletin No. 

25. June. 1899 5,000 

Lightning and Electricity of the Air. In Two Parts. Prepared under 

direction of Willis L. Moore, Chief of Weather Bureau, by Alexander 

G. McAdie and Alfred J. Henry. Pp. 74. figs. 19, pis. 4. Bulletin No. 26. 

June, 1899 5,000 

Meteorological Chart of the Great Lakes. Published byauthority of the 

Secretary of Agiiculture. Willis L. Moore, Chief of Weather Bureau. 

June, 1899 3,000 

Meteorological Chart of the Great Lakes. Published by authority of the 

Secretary of Agriculture. Willis L. Moore, Chief of Weather feureau. 

June, 1899 2,700 

Climate and Crop Bulletin No. 16. July 4, 1898 4, 400 

Climate and Crop Bulletin No. 17. July 11, 1898 ... - 4, 400 

Climate and Crop Bulletin No. 18. July 18, 1898 4, 400 

Climate and Crop Bulletin No. 19. July 25, 1898. . 4, 000 

Climate and Crop Bulletin No. 20. August 1, 1898 4, 400 

Climate and Crop Bulletin No. 21. August 8, 1898 3, 900 

Climate and CYop Bulletin No. 22. August 15, 1898 4, 000 

Climate and Crop Bulletin No. 23. August 22, IH98 . . - 3, 912 

Climate and Crop Bulletin No. 24. August 29, 1898 . 3, 900 

Climate and Crop Bulletin No. 25. September 5, 18i)8 . . ... 4, 000 

Climate and Crop Bulletin No. 20. September 12, 189s 4,000 

Climate and CYop Bulletin No. 27. September 19, 189s 4, 000 

Climate and Crop Bulletin No. 28. September 26, 18l\S 4, 000 

Climate and Crop Bulletin No. 29. October, 1898 4,000 

Climate and Crop Bulletin No. 30. November, 1898 4, 000 

Climate and Crop Bulletin No. 31 . Deceml)er, 1898 4, 0(X) 

Climate and Crop Bulletin No. 1. January, 1899 4, 000 

aimate and Crop Bulletin No. 2. February, 1899. 4, 000 

Climate and Crop Bulletin No. 3. March, 1899 4,000 

Climate and Crop Bulletin No. 4. April 10, 1899 4, 000 

Climate and Crop Bulletin No. 5. April 17, 1899 4, 000 

Climate and Crop Bulletin No. 6. April 24, 1899 . 4, 100 

Climate and Crop Bulletin No. 7. Mayl,1899 .. 4,100 

Climate and Crop Bulletin No. 8. May 8, 1899 4, 000 

Climate and Crop Bulletin No. 9. Mayl5,1899 4,000 

Climate and Crop Bulletin No. 10. May 22, 1899 4, 000 

Climate and Crop Bulletin No. 1 1. May 29, 1899 4, 000 

aimate and Crop Bulletin No. 12. June 5, 1899 4, 000 

Climate and Crop Bulletin No. 13. June 12, 1899 4, 000 

aimate and Crop Bulletin No. 14. June 19, 1899 4,000 

Climate and Crop Bulletin No. 15. June 26, 1899 . 4,000 

Snow and Ice Chart. December 5, 1898 1,680 

Snow and Ice Chart. December 12, 1898 1,780 

Snow and Ice Chart. December 19, 1898 . 1,800 

Snow and Ice Chart. December 26, 1898 1, 800 

Snow and Ice Chart. January 2, 1899. 1,800 

Snow and Ice Chart. January 9, 1899 1,800 

Snow and Ice Chart. January 16,1899.. 1,750 

Snow and Ice Chart. January 23, 1899. - 1, 700 

Snow and Ice Chart. January 30, 1899 1,700 

Snow and Ice Chart. February 6, 1899 .. - 1,700 

Snow and Ice Chart. February 13, 1899 1, 700 

Snow and Ice Chart. February 20, 1899 1,800 
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Copies. 

Snow and Ice Chart. February 27, 1899 1 , 800 

Snow and Ice Chart. March 6, 1899 1 , 800 

Snow and Ice Chart. March 13, 1899 1 , 800 

Snow and Ice Chart. March 20,1899 1,800 

Snow and Ice Chart. March 27,1899. 1,800 

Daily weather map ^showing weather conditions throughout the United 
States and giving rorecasts of probable changes) : 

July, 1898 - -- 26,250 

August, 1898 26,580 

September, 1898 25,640 

October, 1898--.. -..- 25,940 

November, 1898. 80,980 

December, 1898 39,800 

January , 1 899 _ _ 39 , 900 

February, 1899.... _... 37,100 

March, 1899 42,100 

April, 1899 45,000 

May, 1899 40,750 

June, 1899 ..• 40,400 

APPENDIX B. 

REPORT IN DETAIL OF PUBLICATIONS OF THE U. S. DEPART- 
MENT OF AGRICULTURE RECEIVED AND DISTRIBUTED DUR- 
ING FISCAL TEAR ENDED JUNE 30, 1899. 

[Note. — The publications of the Weather Bureau are not distributed from the 
Division of Publications, but by an official in that Bureau specially charged with 
such work and directed by the order of the Secretary of Agriculture, dated March 
29, 1897, to report to the chief of this Division. A list of Weather Bureau pub- 
lications is given in separate tables.] 

PahlicatiouH rerelved and (Hstributed frotii July i, 1898, to June 30, 1899, 



Publication. 



DIVISION OF A0K08T0L00Y. 



Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Circular 

Circular 

ZJircular 

Circular 

Jircular 

Circular 

lircular 

!ircular 

jircula 



7 (revised) 
11 



U 
15 
16 
17 



No. 
No. 
No. 12 
No. 13 
No. 
No. 
No. 
No. 

No. 18 

No. 19 

No. 4 (reprint) 

No.7-.. 

No. 
No. 
No.t 
No.l 
No.r 
No.l. 
" \ 1 



r 



*'illet' : 

-all' '- 

^ at. .<!.. .._ . 
'ircular No. . 
Mr(;ular No. *' 
irc^ular No. ^ 
• '1" No. a 
^o. '*" 

^ 1 ' »» io 



Received. 



Distrib- 
uted. 



Jt 



1,000 


922 


1,500 


i,ao8 


5,000 


1,990 


3,000 


922 


8,000 


7,853 


5,070 


2,452 


6,000 


3,560 


1,000 


202 


1,500 


1,260 


1,500 


200 


5,000 


C75 


5,000 


4,582 


S,000 


6,164 


,200 


962 


..000 


885 


0,000 


r,527 


0.000 


7.398 


0,000 


7,216 


M MT^ 


• 'WO 


.it 


JOO 


, In* 


s087 


,500 


i,294 


•,000 


5,000 


,074 


1 718 


' VJO 


056 


<00 


],673 


• 000 


.<,619 


500 


670 


000 


1,000 


m 


243 


^ 


4,187 



DIVISION OP PUBLICATIONS. 



203 



Publications received and distributed from July /, 1898, to June 30, 1899 — Cont'd. 



Publication. 



BIOLOGICAL SURVEY. 

Bulletin No. 9 

Bulletin No. 10 

BulletinNo.il 

North American Fauna No. 10 (reprint) 

North American Fauna No. 12 (reprint) 

North American Fauna No. 13 (reprint ) 

North American Fauna No. 14 

Reptiles of the Trea Marias and Isabel Islands 

Notes on the Crustacea of the Tres Marias Islands 

Plants of the Tres Marias Islands 

Report for 1898 

DIVISION OF BOTANY. 

Bulletin No. 17 (reprint) 

Bulletin No. 18 (reprint) 

Bulletin No. 20 

Bulletin No. 21 

Circular No. 4 (reprint) 

Circular No. 13 (reprint) 

Circular No. 16 

Circular No. 17 

Seed and Plant Inventory No. 1 

Seed and Plant Inventory No. 8 ,. 

Seed and Plant Inventory No. 4 1 

Report for 1898 

Contributions from U. S. Herbarium, vol. 3 

DIVISION OF CHEMISTRY. 

Bulletin No. 13, part 9 

Bulletin No. 4« (re vised) 

Bulletin No. 50 

Bulletin No. 51 (reprint) 

Bulletin No. 52 (revised) 

Bulletin No. 53 

Bulletin No. 54 

Bulletin No. 55 

Bulletin No. 5« 

Circular No. 5 

Report for 1898 

Si)ecial Report on Beet Sugar Industry in tbo United States, 1897 
Special Report on Beet Sugar Industry in the United States, 1898 
Food Adulteration (reprint) from Bulletin No. 51 

DIVISION OF ENTOMOLOGY. 

Bulletin No. 4 (revised, reprint) 

Bulletin No. 14 

Bulletin No. 15 

Bulletin No. 16 

Bulletin No. 17 

Bulletin No. 18 : 

Bulletin No. 19 

A Destructive Borer Enemy of Bir<*h Trees 

San Jose Scale on Dried Fruits 

A New Coccid on Birch 

Circular No. 32 

Circular No. 33 

Circular No. 34 

Circular No. 35 

Circular No. 36 - 

Circular No. 37 

Circular No. 38 

Circular No. 39 

Report for 1898 

OFFICE OF EXPERIMENT STATIONS. 

Bulletin No. 11 (reprint ) - 

Bulletin No. 21 (reprint) 

Bulletin No. 28 ( rexised ) 

Bulletin No. 43 ( reprint ) 

Bulletin No. 45 ( revised ) 

Bulletin No. 53 ( reprint ) - 

Bullet in No. W 

Bulletin No. 55 

Bulletin No. 56 

BnllotinNo.57 

Bulletin No. 58 

Bulletin No. 59 

AGR 99 18 



Received. 



4,100 

5,000 

5,000 

1,000 

1,000 

1,080 

3,000 

100 

100 

100 

500 



Distrib- 
uted. 



3.696 
4,882 
4,842 



1,080 
2,629 
100 
100 
100 
379 



500 


187 


500 


239 


10,000 


6,979 


2,050 


1,600 


540 


538 


2,000 


70 


5,000 


912 


8,500 


4,554 


5,000 


3,435 


500 


468 


500 


ffl^ 


500 


200 


500 


60 


1,000 


1,000 


1,500 


1,443 


5,000 


4,534 


1,040 


421 


2,000 


1,550 


5,100 


908 


2.025 


1,988 


6,150 


,3,743 


1.000 


891 


2,000 


1,029 


500 


221 


19,535 


11,720 


20, OM) 


6,076 


1,000 


342 


1,000 




5,008 


2,496 


5,050 


3,599 


5,034 


2,588 


2,530 


1,846 


5,000 


2,536 


3,000 


2,495 


700 


406 


5a) 


106 


500 


107 


5,000 


1,882 


3,000 


1,874 


5.000 


1,968 


5.000 


3,144 


3,000 


2,891 


5,000 


1,458 


3,000 


1,374 


5,000 


1,347 


500 


218 


1,000 




500 


243 


5,000 




3,000 


646 


1,000 


875 


500 




3,550 


3,373 


3,540 


2,663 


4,000 


3.441 


3,000 


2,174 


U,000 


7,888 


3,500 


2,600 
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Publications received and distributed from July 1, 1898 , to June 30, 1899 — Cont'd. 



Publication. 



OPFTCB OP EXPERIMENT STATIONS— Continued. 

Bulletin No. tiO 

Bulletin No. 61 

Bulletin No. 82 

Bulletin No. 64 

Bulletin No. 65 

Bulletin No. 66 

Experiment Station Record, Vol. IX, No. 12 , 

Experiment Station Record, Vol. X, No. 1 

Experiment Station Record, Vol. X , No. 2 

Experiment Station Record, Vol. X, No. 3 

Experiment Station Record, Vol. X , No. 4 

Experiment Station Record, Vol. X, No. 6 

Experiment Station Record, Vol .X,No.6 

Experiment Station Record, Vol . X , No. 7 

Experiment Station Record, Vol . X , No. 8 

Experiment Station Record , Vol. X , No. 9 

Experiment Station Record, Vol. X , No. 10 

Experiment Station Record, Vol . X, No. 11 

Circular No. 38 - 

Circular No. 39 

Circular No. 40 

Report for 1808 

Scandinavian Seed Control Station 

Physical and Meteorological Researches 

Investigations on the Metabolism of Milch Cows 

DIVISION OF FORESTRY. 

Bulletin No. 13 (reprint) 

Bulletin No. 17 

Bulletin No. 18 

Bulletin No. 19 

Bulletin No. 20 

BuUetinNo.21 

Circular No. 18 

Circular No. 19 

Circular No.21 

Report for 1808 

OFFICE OF FIBER INVESTIGATIONS. 

Report No. 9 (reprint) 

Report No. 10 (and reprint) 

Report No. 11 

SECTION OF FOREIGN MARKETS. 

Bulletin No. 7 (revised) 

Bulletin No.8 (revised) 

Bulletin No. 10 (reprint) 

Bulletin No. 12 (reprint) 

Bulletin No. 13 (reprint) 

Bulletin No. 14 (reprint) 

Bulletin No. 16 

Report for 1808 

Circular No. 16 (reprint) , 

Circular No. 17 (reprint) 

Circular No. 18 (revised) 

Circular No. 21 

LIBRARY. 

Bulletin No.23 

Bulletin No.24 

Bulletin No.26 

Bulletin No.26 

Bulletin No.27 

DIVISION OF POMOLOGY. 

Bulletin No. 7 (reprint) 

Circular No.8 (reprint) 

Nut Culture in the United States (reprint) 

Report for 1898 

DIVISION OF PUBLICATIONS. 

Bulletin No. 1 (reprint) 

Bulletin No. 3 (revised) 

Bulletin No.4 - 

Report for 1898 

List of Free Bulletins and Circulars. No. 247 

Publications for Sale by Superintendent of Documents, No. 179 



Received. 


Distrib- 
uted. 


4,000 


1,882 


2,000 


1,973 


2,500 


2,140 


3,000 


1,885 


1,000 


1,000 


2,000 


1,404 


4,500 


4,500 


4,520 


4,296 


4,505 


4,260 


4,500 


4,082 


4,500 


4,306 


4,500 


4,340 


*'^ 


4,085 


4,500 


4,278 


4.500 


4,257 


4,500 


4,104 


4,500 


4,500 


4,500 


451 


3,137 


2,235 


3,000 


2,585 


2,000 


1,700 


2,600 


2,600 


200 


76 


250 


103 


200 


200 


1,000 


328 


5,000 


1,879 


5,000 


3,278 


4,215 


2,253 


4,000 


2,078 


8,155 


1,768 


1,000 


437 


11,500 


9,801 


15,000 


11,766 


500 


360 


1,000 


621 


5,005 


4,028 


4,160 


1,691 


4,000 


3,443 


4,000 


3,441 


2,000 


1,987 


3,089 


1,995 


15,105 


9,791 


15,160 


14,180 


16,460 


2,415 


4,000 


3,796 


2,000 


174 


2,000 


348 


5,100 


400 


87,900 


87,895 


1,060 


1,011 


1,040 


1,037 


1,000 


999 


1,000 


1,000 


1,200 


391 


10,000 


9,053 


2,500 


1,1]': 


1,015 




300 


300 


600 
3,000 




721 


1,040 


851 


1,500 


1.116 


5,000 


4,847 


30,000 


4,912 
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PubUeation* received and dUtrOmted from Jitly 1, 1S98, to June SO, 2*99— Cont'd. 



PabliwtlOQ. 



Bulletin No.B(reiiriTit). ... 
Bulletin No. IB (reprloi). .. 



Circular No. 81.. 

Cireiil»rNo.a!.. 
ClrcnlwNo.aa.. 
Report for IftS... 



HiscenaneoDB Bulletin No. 13 (reprtot) .. 



Report for l»e 

CropCircQtor tor Jaly,188e 

Crop Circular (or Aaguit, 1898 

Crop Circular for Beptomber, 1888.. 

Crop Circular (or October. 1898 

CropCircnUr for November. 1808.. 

Crop Circular tor May, IBTO 

Crop Ciroal»r for Jane, 18BB _.. 

ttoportNo.lSe 

The Crop Beport«r [or Hay. 1809 . . . 
The Crop Eeporter (or June. 1899. . . 



l.SOO 

ffi,eu 

xr.aoa 

£0,000 

500 

190.000 

20o!oao 

i4s:oi 

193.000 
sol 000 

ss.oou 



BiUletiiiN'o.4(reiiriiit) .. 
BalletiD No.5 (reprint) .. 



Balletin No. 11 (reprint) . . 

Ciroolar No. 16 — . 

Circular No. 17 

Report (or 1808- 



Report No.B9 _ 

Report No. SO — 

CmCiTation o( Tobacco in Sumatra 

Uarket for American Horses in Foreign Countries 



te Doenment No. 121. . . 



ief o( iba DtVlsion ot AccountH and I>is1^^^seInents (or 



Water as a Factor in the Growth ot Plants 

Mineral Pboepbates aa Fertilizers — 

Urassea as Band and Soil Binders...- 

Best Roads (or Farms and Panning Districts. .. 
Slate Highways in Massachusetts . . 



, -It of Public Roads in North Carolina . . 

The Meadow Lark and Baltimore Oriole 

Small.Frtiit Coltnre (or Market . . 



Additional Nolan on Seed Teetini 
Every Farm an Experiment Bt 
A^cnltural Production and i 



Weeds ia Cities and iWna .. 
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PiMKatiiras received and diittnbuted from Jviy 1, 



o June SO, 1809—Coat'A. 



PnbllcaUon. 


Bwsived. 


"s:- 




^1 

2,900 
8,100 

i| 

3,000 

Ijjoo 
in.oon 

IE 

2,011 


























'•iS 




























Steei-Traok Wagon Hoada -. 












assa'K'.«fffi,sr 


^ 
















are 




































'■SS. 














3,481,117 


f-^fSS 












3.«ll,117 


3,4H1,UT 





No. of 


™.„,™. 


DomWr nt^'"to 
received. !Conp^ss. 


M^Uj^ 




Tobacpo: Instructions for its Cultivation and Coring. 




771 
IU2 

■a 

(,8«6 

ui 

«.7«« 
S.4tt2 

'.reo 

i 
1 
















IS 






18 


Forage Plants for the South _ _ 

Important Iij8w-""i.'"- ■■ "■■'.. -- -i.^.. n --„_ 

Washed SuiT' 
Tog Cholera and Bw 1- 

..jringof Mill' ...-i.o-hercs-i.^,. 


20,800 
.15.0CO 

i 

alio 
o.aK 


1 
IE 

i.fru 

11 



DIVISION OP PDBLICATI0N8. 



Title of bulletin. 



Ortton Seod anil Its Prodncts 

KaflrCom: Uhiii-acleiTBticB. Culture, and 

Spraying; for Fruit Diaeoaea 

Onion OultoTB - 

Farm Drainage 

Fowla: Care and Feuding 

Facts »bont Milk _ 

Sewage Dlxposal on the Farm 

Cmnmewial Fertilizers 

BomeliiBwtsInjiirloijstoBtorudOrain -. 



!!«.--(» AlTt--t-ting the 
■lie Msnnring^ Col 



Cotton Plftot-- 



Siiot-p Fiwdiug^ 



on Birds in their Relation to ABriealtari 

, -lerd: ItBFormatlonaud Manaitement— 

iriment Station Work— I 

ST Making on the Farm _ 

The Soy Bean as a Forage Crop 

£dfio(C'urini( TobtKco" ^ ^ ^ ^ ^ ' " ^ ^ ^ ^ ! ^ ^ ^ ; ! ^ ^ ". 



Bn^: 



AsparagiiB Culture _ 

Mu-ketiDE Farm Produce . . 
CareotMllkoi '■ " 



u the Fan 



Eiiieriment Station Work— n 

Meadows and Paatares 

Foreatry for Farmers - 

Tbe Black Bot of theCabWe 

EjperimeDt SUtion Work-lII 

The Principal Insect Eoemiee of the Ora 

Bome Essentials of Beel ProductioQ 

Cattle Ranges ot the Southwest 

ExperimenS Station Work— IV 

Milk as Food.- - 

The Grain Smuts 



Experiment E 



Soils... 



it Statioi 



The Peach Twis-borer— an Important Enen 

Stone Pmits 

Com Culture in the South 

The Culture of Tobacco 

TolNUxio Soils 

Experiment Station Work— VII.- 

FialiaaFood 

Thirty Poisonous Plants — 

A^U^nds.. 

TheManuJft 



m Work-VIII . . 



The Vegetable'Qarden 



Baisinn Bbeep (or Mutton 

ExperUnent Station Work— X 

Suggestiona to Southern Farme™ 

Three Insect Enemies of Shade Trees. 
Hog Raiaingln 'be South 



Total a^^ug»tB distribntioi 



Dlstrlb- „., 
received. ^^^ trit 



si' TOD 






















































































>^IS 



30.040 



10.200 

io.aso 

3S.fi£0 
20.250 
40.775 
20,250 
25.260 



30,42% 
50.290 
30,09) 



30,000 
30^000 



15,102 

13,228 
21, 14B 
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DEPARTMENTAL REPORTS. 



Publications received and distributed by the Weather Bureau during the year ended 

June SO, 1899, by quarters. 



Nmnber and title of publication. 



Number 
of copies. 



QUARTER ENDED SEPTEMBER 30, 1898. 

Received. 

No. 167. Instractions for Obtaining and Tabulating Records from Recording Instru- 
ments (Circular A, Instrument Division) 

No. 168. Investi^tion of the Cyclonic Circulation and the Translatory Movement of 
West Indian Hurricanes 

No. 160. Monthly Bulletin of the River and Flood Service for June, 1898 

No.170. Monthly Weather Review for May, 1898 

No. 171. Moisture Tables 

No.172. Monthly Weather Review for June. 1808 

No. 17a Monthly Bulletin of the River and Flood Service for July, 1898 

No. 174. Monthly Weather Review for July, 1808 

No. 175. Monthly Bulletin of the River and Flood Service for August, 1808 

Washington Daily Weather Maps 

Climate and Crop Bulletins 

Meteorological Chart of the Great Lakes 

Rainfall in r^icaragua (reprint from the Monthly Weather Review for April and July, 
lov8) .. ......... . ...... .... — ... . 

Distributed. 

Annual Report of the Chief of the Weather Bureau for 1891-02 

Annual Report of the Chief of the Weather Bureau for 1803 

Annual Report of the Chief of the Weather Bureau for 1894 

Annual Report of the Chief of the Weather Bureau for 1805-96 

Annual Report of the Chief of the Weather Bureau for 1896-97 

Description of Cloud Forms 

Certain Climatic Features of the Two Dakotas 

Extracts from the Annual Report of the Chief of the Weather Bureau for 1891-02 

Extracts from the Annual Report of the Chief of the Weather Bureau for 1805-06 

Extracts from the Annual Re^rt of the Chief of the Weather Bureau for 1806-97 

Irrigation and Water Storagom the Arid Regions 

Monthly Weather Reviews (various months and years) 

Protection from Lightning (Circular) 

Pamphlet Report of the weather Bureau for 1892, 1803, 1895, and 1896 

Bulletin A 

Bulletin B 

Bulletin C 

Bulletin D , 

Bulletin E 

Bulletin No. 10 

Bulletin No. 11, Part III 

Bulletin No. 12 

Bulletin No. 14 

Bulletin No. 16 

Bulletin No. 18 

Bulletin No. 19 

Bulletin No. 21 

Bulletin No. 22 

Climate and Health 

Weather Types and Storms : 

No. 167. Instructions for Obtaining and Tabulating Records from Recording Instru- 
ments (Circular A, Instrument Division) 

No. 168. Investigation of the Cyclonic Circulation and the Translatory Movement of 

West Indian Hurricanes 

No.l69. Monthly Bulletin of the River and Flcxxl Service for June, 1898 

No.170. Monthly Weather Review for May, 1898 , 

No. 171. Moisture Tables 

No.172. Monthly Weather Review for June, 1898 

No. 173. Monthly Bulletin of the River and Flood Service for July, 1898 

^o.l74. Monthly Weather Review for July, 1898 

.^o.l75. Monthly Bulletin of the River and Flood Service for August, 1808 

Vashington Daily Weather Maps 

;limate and Crop Br^'-^ms 

Ieteorolo«ncal (Jha . the Gre^*- ' "kes 

^ainf**^^ ''l /lO^WJi- y»-J»-< h-^ Vf ^--if V»' "rtO^-Vlrt ">' -'f tr *<■> . T»-»il OT»/"" "''"ly 



eoo 

1,000 

660 
4,000 

600 
4,000 

660 
4,000 

660 

78,470 

62,078 

0,000 

100 



6 

8 

7 

43 

603 

822 

3 

26 

19 

36 

7 

868 

46 

4 

8 

5 

• 6 

27 

4 

1 

18 

18 

15 

16 

11 

18 

12 

106 

22 

13 

800 

677 

660 
3,000 

500 
3,838 

660 
3,868 

660 

77,550 

52,078 

9,000 

100 



7' 



donth' -^ulle* 
tlo7»«'h Weat*--.* 1. 
* " 'obab^' :*c-*-« 
!8.^"- 



r L\j 



n. 



^•ver and F''^'^- 
or Se'^*'* '^^ 



-T" 



>aJk 



4,000 

660 

L 100 

no 
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Publications received and distributed by the Weather Bureau during the year ended 

June SO, 1899, by quarters — Continued. 



Number and title of publication. 



QUARTER ENDED DECEMBER 31, 1888— continued. 

iZeceived— Continued. 

No. 182. Monthly Bulletin of the River and Flood Service for October, 1898 

No.183. Monthly Weather Review for October, 1808 

Description of Cloud Forms (fourth edition) 

BoundMonthly Weather Reviews for 1897 

Washington Daily Weather Maps 

Climate and Crop Bulletin 

Snow and Ice Chart 

Meteorological Chart of the Great Lakes 

Distributed. 

Annual Report of the Chief of the Weather Bureau for 1883 

Annual Report of the Chief of the Weather Bureau for 1884 

Annual Report of the Chief of the Weather Bureau for 1885-96 

Annual Report of the Chief of the Weather Bureau for 1896-97 

Extracts from the Annual Report of the Chief ot the Weather Bureau for 1891-92 

Extracts from the Annual Report of the Chief of the Weather Bureau for 1893 

Extracts from the Annual Report of the Chief of the Weather Bureau for 1884 

Extracts from the Annual Report of the Chief of the Weather Bureau for 1895-96 

Extracts from the Annual Report of the Chief of the Weather Bureau for 1896-87 

What Meteorology is Doing for the Farmer 

Climate and Health (bound) 

Climate and Health (bound in ^per ) 

Monthly Weather Review (various months) 

Climate of the Two Dakotas 

Description of Cloud Forms 

Bulletm A - 

Bulletin B _ 

Bulletin C 

Bulletin D 

Bulletin E 

Bulletin No. 11, Part III 

Bulletin No. 12 

Bulletin No. 14 -. 

Bulletin No. 15 (lightning circular) 

Bulletin No. 16 

Bulletin No. 18 

Bulletin No. 18 

Bulletin No. 21 

Bulletin No. 22 , 

Bulletin No. 168 

Report of the Chief of the Weather Bureau for 1882, 1883, 1885, 1886 and 1887 (pamphlet) 

Bound Monthly Weather Reviews for 1887 

No.176. Monthly Weather Review for August. 1888 

No. 177. Monthly Bulletin of the River and Flood Service for September, 1898 

No. 178. Monthly Weather Review for September, 1888 

No. 178. The Probable State of the Sky along the Path of Total Eclipse of the Sun, 

May28J800 

No. 180. Aneroid Barometers 

No. 181. Report of the Chief of the Weather Bureau for 1888 (pamphlet) 

No. 182. Monthly Bulletin of the River and Flood Service for October, 1888 

No.183. Monthly Weather Review for October, 1888 

Monthly Weather Reviews for 1887 (bound) 

Washington Daily Weather Maps 

Climate and Crop Bulletin 

Snow and Ice Chart 

Meteorological Chart of the Great Lakes 

QUARTER ENDED MARCH 31, 1888. 

Received. 

No. 179. The Probable State of the Sky along the Path of Total Eclipse of the Sun, May 
28, 1800 (second reprint) 

No. 184. Instructions for Voluntary Observers. 1888 

No. 185. MonthlyWeather Review for November, 1888 

No. 186. Frost: When to Exjiect It and How to Lessen the Injury Therefrom, 1888 ( Bul- 
letin No.23) 

No. 188. Climate and Crop Report, Season of 1888, Alaska Section 

No. 180. Monthly Weather Review for December, 1886 

No. 190. Monthly Weather Review, Annual Summary for 1888 

No. 192. Monthly Weather Review for January, 1888 

Washington Daily Weather MajM 

Climate and Crop Bulletins 

Snow and Ice Charts 



Number 
of copies. 



660 
4,200 
5,000 

164 

86,720 

8,174 

6.760 

8,200 



10 
12 
13 
66 

133 

5 

10 

27 

70 

217 
11 
13 

244 
2 

210 
13 
11 
22 
27 
8 

136 
22 
21 
38 

477 

144 
12 
18 

381 
12 

543 

164 
3,845 

660 
4,085 

300 

250 
4,800 

650 
4,042 

164 

85,800 

8,160 

6,760 

8,200 



300 
5.000 
4,200 

5,000 

300 

4,200 

4,200 

4,200 

118.100 

12,236 

23,2S0 
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Publications received and distributed by tJie Weather Bureau during the year ended 

June SO, 1899, by quarters — Continued. 



Number and title of publication. 



QUARTER ENDED MARCH 31, 1899— Continued. 

Distributed. 

Annual Report of the Chief of the Weather Bureau for 1883 

Annual Report of the Chief of the Weather Bureau for 1804 

Annual Report of the Chief of the Weather Bureau for 1895-96 

Annual Report of the Chief of the Weather Bureau for 1896-97 

Extracts from the Annual Report of the Chief of the Weather Bureau for 1891-92 — 

Extracts from the Annual Report of the Chief of the Weather Bureau for 189.'>-96 

Extracts from the Annual Report of the Chief of the Weather Bureau for 1896-97 

Monthly Weather Reviews (various months) 

Description of Cloud Forms (fourth edition) 

BuUetm A 

Bulletin B 

Bulletin C 

Bulletin D 

Bulletin E 

Bulletin No. 12 

Bulletin No. 13 

Bulletin No. 14 

Bulletin No. 15 (lightning circular) 

Bulletin No. 16 

Bulletin No. 18 

Bulletin No. 19 

Bulletin No. 21 

Bulletin No. 22 

Reports of the Chief of the Weather Bureau for 1892, 1898. 18a5, 1896. and 18i>7 ( pamphlet ) 
No. 168. Investiration of the Cyclonic Circulation and the Translatory Movement of 

West Indian Hurricanes 

No. 181. Report of the Chief of the Weather Bureau for 1898 (pamphlet) 

No. 179. The Probable State of the Sky along the Path of Total Eclipse of the Sun, 

May 28, 1900 (second reprint) 

No. 184. Instructions for Voluntary Observers, 1899 

No. 185. Monthly Weather Review for November, 1898 

No. 186. Frost: When to Expect It and How to Lessen the Injury Therefrom, 1899 

(Bulletin No. 23) 

No. 188. Climate and Oop Report, Season of 1898, Alaska Section 

No. 189. Monthly Weather Review for December, 1898 

No. 190. Monthly Weather Review, Annual Summary for 1898 

No. 192. Monthly Weather Review for January, 1899 

Washington Daily Weather Maps 

Climate and Crop Bulletins 

Snow and Ico Charts 

QUARTER ENDED JUNE 30, 1899. 

Received. 

No. 187. Proceedings of the Convention of Weather Bureau Officials held at Omaha, 
Nebr., October 13 and 14, 1898 (Bulletin No.24) 

No. 191. Weather Forecasting : Some Facts Historical, Practical, and Theoretical (Bul- 
letin No. 25) 

Measurement of Precipitation (Circular E. Instrument Division) 



Number 
of copies. 



9 

9 

9 

39 

206 

38 

106 

205 

702 

3 

1 

7 

18 

6 

2 

8 

4 

135 

4 

2 

2 

1 

57 

37 

54 
24 

300 
5,000 
4,035 

4,260 

7 

4.025 

4,025 

4,036 

118,210 

12,206 

23.2S0 



No. 193. 
No. 194. 



No 

No 



196. 
196. 



Hydrology of the Lake Minnctonka Watershed. 
MonthlyW< 



eather Review for February, 1899. 

Monthly Weather Review for March, 1H99 

No. 197. Lightmngand the Electricitv of the Air. In two parts (Bulletin No. 26) 

No. 198. Monthly Weather Review for April, 1899 

Washington Daily Weather Maps 

Climate and Crop Bulletins 

Meteorological Charts of the Great Lakes 

leport of the Chief of the Weather Bureau for 1897-98 

=»art II, Report of the Chief of the Weather Bureau for lW»7-98 

Part III, Report of the Chief of the Weather Bureau for 1897-98 

^»art rv, Report of t' ^ Chief of the Weather Bureau for 1897-1*8 

-art V. Tteport of tb "*-ef ^' Mio Weather Bureau for 1897-98 .... 
PartV ^^jportoft. -mo * lu leather bureau <'-r 1897 98 . 



5.000 

5,000 

750 

750 

4,000 

4,000 

5,000 

4,000 

126,150 

52,926 

8,000 

1,000 

250 

500 

250 

250 

500 





\nJ^r 


.nnua 


lei)o» 


vunua 


iepor 


nnua 


Report o 


-nnua 


'«port o 


y ♦ v*o^b 


rom tL. 


'Xv.w, 


rom ♦*" 


tX.*^'^^ 


rom V 



u 'b' the Weath" .«. 89'- 

^ Jh.^ .. the Weatl ^uroau for 1895-sr 
. 'hief of the Weather riureau for 189(5-9 
^' Jb'-^f of the Weather Bur^^^u for 189"^ '« 

.^ua leport of *be Chief o ho Weat*_ . 

^^-^° leport o he Chief o^ 'e Weatht 
iepo ' ^ ae Chie ao Weath'"- 



JK»s. >.'«. 



.a X 

bureau f^.* 
bureau fo 



OiT r, 

189r>-9i 
H96-9 



2 
1 

6 
4 

858 
67 
23 
30 
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Publications received and distributed by the Weather Bureau during the year ended 

June SO, 1899, by quarters — Continued. 



Number and title of pablication. 



Number 
of copies. 



QUARTER ENDED JUNE 30, 180»— continaed. 
Dittrihuted—CoDXXxiXied. 



Monthly Weather Reviews (various months) 

Description of Cloud Forms 

Bulletin C 



Bulletin D 

Bulletin E 

Bulletin No. 11 (Part HI) 

Bulletin No. 12 

Bulletin No. 13 ^ 

Bulletin No. 15 (lightning circular) 

BulleUnNo.l9 

Bulletin No. 21 

BuUetinNo.22 -. 

Reports of the diief of the Weather Bureau, 1802, 1898, 1805, 1806, 1807, and 1806 
(pamphlets) 

No. 168. Investigation of the Cyclonic Circulation and the Translatory Movement of 
West Indian Hurricanes 

No. 179. The Probable State of the Sky along the Path of Total Eclipse of the Sun, 
May^lOOO 

No. 186. Frost : When to Expect It and How to Lessen the Injury Therefrom (Bulletin 
No.23) .„. 

No. 187. Proceedings of the Convention of Weather Bureau Officials held at Omaha, 
Nebr.,October 13-14,1806 (Bulletin No. 24) 

No. 191. Weather Forecasting : Some Facts Historical, Practical, and Theoretical (Bul- 
letin No. 25) 

No. 193. Measurement of Precipitation (Circular E, Instrument Division) 

No. 194. Hydrology of the Lake Minnetonka Watershed 

No. 195. Monthly vTeather Review for February, 1800 

No. 196. Monthly Weather Review for March, 1809 

No. 197. Lightnmg_and Electricity of the Air, in two parts (BuUeUn No. 26) 

No. 196. MonthlyWeather Review for April, 1809 

Washington Dally Weather Maps 

Climate and Crop Bulletins 

Meteorological Charts of the Oreat Lakes 



as 

88 
2 

21 
4 
4 
4 
1 
153 
5 
1 
7 

15 

18 

12 

400 

5,000 

3,500 

750 

676 

3,940 

3,943 

2,000 

3,945 

125,280 

52,926 

8,000 



SEPOET OF THE UBRAEIAK. 



U. S. Department op Agriculture, 

Office of the Librarian, 
Washington, D. C. , June 30, 1899. 

Sir: I have the honor to submit the following statement in response 
to your order of June 27, 1899, calling for my executive report for the 
fiscal year ending this day. 

Respectfully, W. P. Cutter, 

Librarian. 
Hon. Jambs Wilson, Secretary. 



WORK OF THE TEAR. 

ADDITIONS TO THE LIBRARY. 

The additions to the Library during the past year have numbered 
about 4,000 volumes, including some very rare works and scarce sets 
of periodicals. A special attempt has been made during the year to 
complete sets of periodicals and publications of learned societies and 
official bodies in connection with a catalogue of these works which is 
in process of preparation, and much progress has been made in this 
line. 

REPAIRS TO the LIBRARY ROOM. 

Necessary repairs to the room in which the Library is located 
required the storing of the major part of the collection of books, so 
that for about six weeks the main portion of the Library was inacces- 
sible. The whole Library was removed from this room and replaced 
after repairs were made without loss of books, and with very little 
misplacing of them. The routine work of cataloguing and caring for 
the books . received was not interrupte'd in the least. The compara- 
tively slight interruption to work was entirely due to the accurate 
classification and numbering of the books on the shelves and to a 
special method, devised by the Librarian, of labeling the parcels of 
books, which was found to work very 'well with ordinary day labor 
under proper supervision. 

the periodical list. 

The periodical list of the Library is growing very fast, owing to the 
efforts being made to increase our exchange relations with publishing 
societies and officials of the various countries. There are currently 
received by the Library at present nearly 2,500 periodical publica- 
tions, more than 1,800 being received by way of exchange or gift. 
The care of this mass of literature is becoming more and more a seri- 
ous problem with the limited room at the disposal of the Library. 

CATALOGUES. 

The card catalogue, during the four-and-a-half years since its incep- 
tion, has grown in bulk enormously. There are more than 50,000 cards 
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in the catalogue, covering in author and subject entries more than 
two-thirds of the l)ooks in the Library. The publication of a cata- 
logue of the books on forestry has shown that the collection on this 
subject is extremely full, having undoubtedly more than three times 
the extent of any similar collection in this country. Catalogues of 
the books on botany and of the books on chemistry are well advanced 
and will probably be published before the end of the next year. The 
preparation of a catalogue of the periodical publications is also pro- 
gressing, and I trust will be completed by the end of the year. 

There is also in progress a complete author and subject catalogue 
of the publications of the Department of Agriculture since 1839, with 
such analytical entries as will bring out the subjects of separate 
papers in such publications as the Yearbook and the Farmers' Bulle- 
tins. A card issue of this catalogue is in contemplation, to be dis- 
tributed to the libraries of the agricultural colleges and such other 
institutions as have sets of our publications. By the incorporation of 
these cards into the existing card catalogues of the above institutions 
the publications of the Department will be more frequently brought 
to notice and be made much more available. 

DUTIES OF THE LIBRARIAN. 

In addition to the work of the Library, the Librarian is charged 
with the supervision of the translations for the Department, with the 
distribution of press clippings and the indexing of farm papers, and 
with the exchange of publications with correspondents in this coun- 
try and abroad. The plan devised for excliange service is working 
well in so far as tlie shipment of publications is concerned, but there 
is need of unification of effort in the combining of the various divi- 
sional lists in such a way as to insure that several prominent institu- 
tions in each country have a complete set of our publications. A 
revision of the lists with tliis end in view has been undertaken. I am 
happy to say that the publications of the Department are attracting 
great attention among the learned men of foreign countries, and the 
demand for them is increasing. Such confusion exists as a result of 
the changes in names of divisions and the bewildering classification 
of our publications that it is becoming more and more difficult to 
find any particular publication or even to so airan^e and catalogue the 
heterogeneous mass as to insure complete sets. I would strongly 
urge an immediate attempt to segregate these various publications 
into fewer series, in order that our published scientific results may 

;* <•" -- jiMBNDATION. 

iiK k^^.v^prirti ji ,*tne- . brary was unfortunately reduced for the 

-n^rtl ^ ^" ^Mding June 30, 1900, which action will, I fear, seriously 

•»i^*«i Id- lie work of the Department in various ways. It is impor- 

—•• *^'> *v;ientific investigators should be provid^*'^ '^"*^ ^U the records 

^^ 'ary scientific work else" '>' '^ *n '^'^'^ ■ - .^woir own work 

■vj^on may be intelligent '^' -i. a any diminution 

•'^unt app '^ *y^' -1 for T-nr. - ,^ -ecords is likely to 

.-flfioir \'' <irf+ifi, . . «. ■»'^'»'^"pi'" *ioj)edthat 

Ti II impress 

•ti .... ,., .-i^nriation 



REPORT OF THE CHIEF OF THE DIVISIOH OF AGGOUHTS AHD 

DISBURSEMEKTS. 



IT. S. Department of. Agriculture, 
Division of Accounts and Disbursements, 

Washington, D, C, July 25, 1899. 

Sm: I have the honor to submit herewith a brief report of the work 
of this Division for the fiscal year ending June 30, 1899. 
Respectfully, 

F. L. Evans, 

Chief. 
Hon. James Wilson, Secretary. 



WORK OF THE TEAR. 

APPROPRIATIONS AND EXPENDITURES. 

For the fiscal year ending June 30, 1899, Congress appropriated to 
the United States Department of Agriculture the sum of $2,829,702, 
exceeding the appropriations of the preceding year by $301,800. By 
the same act the usual amount of $720,000 was provided for the forty- 
eight agricultural experiment stations. 

Of the former sum, $2,022,879.57 was expended prior to July 1, 1899, 
leaving outstanding liabilities amounting to about $185,000. The 
total expenditures for the year, including the payment of supple- 
mental accounts for the years 1897 and 1898, amounted to $2,797,173.49. 

The unexpended balances of the appropriations for the year ending 
June 30, 1897, were carried to the surplus fund and covered into the 
Treasury on June 30, 1899, as provided by law, amounting to$100,019. 02. 
The balances of the appropriations for 1898 will be finally covered 
into the Treasury June 30, 1900. 

During the year 17,001 accounts wei'e received, audited, and paid, as 
follows, including bond-aided and supplemental accounts for the two 
preceding years: Divisional, 4,9(X), amounting to $887,294.08; Bureau 
of Animal Industry', 3,317, amounting to $874,703.02; Weather Bureau, 
8,784, amounting to $1,035,115.79. In payment of these accounts 
28,089 checks were dra^^^l on the Treasury at Washington and sub- 
treasuries at Xew York and Chicago. 

The expense for telegraph and telei)lione service for the Weather 
Bureau during the year amounted to $105,000. 
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The following table shows in detail the objects of the several appro- 
priations for 1899, the amounts disbursed during the year, and the 
unexpended balances on June 30, 1899 : 

Appropriationa, disbursements, aiid amount unexpended for the fiaoa^ year 1S99. 



Approijri& 
tionB. IB99. 



Amount 
pended. 



DUtUfcnl 



CollBCtljIK 



jnreetlgntluiu and experloiBntB- . . 



Vegetable patholcwioiiT jnTeftiintiaii* 

BiaoKlcal iQvBBtlgntlonB — . 

PonnMOgical inveHtigationB 

Laboratory 

Forestry luTostigatlonfl 

Experiioeiita] Bardens and KTonnds 

SoilinveHtiBatroiia 

Oraaa and forage plant JnvestigBtlonB — 

Irrigation Information 

AgriPultnral expeiiineiit Btotlons [|7f»,a») a 

Nntrltlonlnrestlgatlonfi.- 

PabJic mad liranmpe 



InvestlgBting prfidnotlon o[ domeHtlc sngar 

BalarieB and oxponaea, BnrcBn of Anlnmllndastry. .. 



£.000.00 

EE.13B.43 
K.ltSS. le 
98.237. »1 



i.oe.18 

1. BIS. IS 
8.003.W 

i;hG6.GB 

'fiie.aa 

650.78 
BIB. 18 
B.im.H 
8,337.U 



Fuel. liKiiWi ind rejirB 
"antluBent eipensea. 



KBpairs to ijntldinaB and RTonndB, Bismarck. N. Dak.. 

ErectlonotbuildmRfttaiiultSte. Maria, Mich 

Meteorologktal obBCmittun stationa 



Total. Weather Bnreaa . 



aOf thlB amoant, ftSOjOXI U paid directly to the experiment stattMIB tttxa the TreBsary 
Department. 

The appropriations for the year 1900, aggregating $3,006,032, carry 
a total increase over the appropriations for the year 1899 of *176,320. 
This increase is shown in the following table, which gives in detail 
iiiij «pp-iDri>',ions for the years 1899 and 1900: 

,Tm— >T. ■-■ ■ >-'■ f-' 'ft- veara 1899 and 1900. 



t33e,3iai10 

io.uno.ou 

6, 000. CO 



oSqw.. .tinSBtatlo- 
tctlng sgrli'ultnrel a,-- 
nicaiinTOetigationa bt- 
imnlogltal Inveetit^t^.^ 



DITIBION OF ACCOUHTE AND DISBURSEMENTS. 



Appropriationa for the y< 



Bioltwical inveetlgBtioHB 

Poiiio](«i«il iDvesti(r«ttiii» 

Laluratory -, 

Porortry InvoBtigitlons 

GEpeiimectsI nu^ena uid gTonnds — 

Sou iDTeotigatunia 

~ n and lorago plant inTeatigatbnu ■ . 



•9 and 1900 — Contmned. 



Pnblic road li^oSiea. 

Pnrchasa tmH dlstrlbqtlon of TmlnAbleaeeida.. 
Inveatlgal ins production of dummtic BOgar . . 



Repaira tobnildiiiKsaodgroiindA. Biamkrck^N.Dak... 

Additions to A w>ei BnUdlng, W(«lher Bnreaa, Waahln([tmi. D. C 

Total, Weather Burma _ 

Qrand total _ 



Amount an- Amoantap- 
propriattid propriatea 



SO.OOO.IW 

a), on. 00 

10,000.00 



es.ooo.oo I 
iao,ooD.oo I 

7,000.00 I 

""966,606" 66 I 



1,814,300.00 I 1.903.640. 



IBS. sat. 00 
s. 000. 00 

8,000.00 

7(».lBB,0O 



E.B9,roE.t» I 3,00S,CE£.0I) 



aTbe total appropriations ander this bead are liao.000 and ttt&fXO for 
respectively, bat nao.VUO of ettcb appropriatlan is_pald directly to the eip 
«, — *!.„ ai..^.*^...— >*_~.^*— — • in.- ^„.— "^"^idea In the fl^tire coliminB re 



The following is a statemeDt of all appropriatioDS made to the 
United States Department of Agriculture, the origlaal and last date of 
the act making the appropriation, the amoQDt of the first appropria- 
tion, and the total amount appropriated for each object to and inclad- 
ing the fiscal year 1900: 

Appropriationa from ISfO to 1900, incliuive, by oi^feeti. 



Re erencw 



I I 



Date of butt 
pristbnact. 



priation. 



propriatei 
tuJnneaO 



Collection of aerfcntltanLl wtm- 
Cfaemlcaf analytm of Tege- 



Balarlea (CommUalonWr" 

13.000; Chief Clerk. |i.00D) . . . 

Cnltnre of i-otton and tobaix'o . 

inTestieatlona with flu and 

pDrcbaee of eorghiim seed 

To relniild shop in propagat- 
ing garden 

PoetaBo..- _ 

Fnmltnre, carpets. faeLetc. . . 

Contingent eiwowo 

Library and lobontory 

Purchase and dlstrlbntionof 



Mar. S.I8N 
Aug. U, IMS 
Mar. 3.1B5T 
Feb. 2&.18S3 



1,000^00 

3,(100.00 



S.IDOlOO 
800.00 
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Appropriations from I840 to 1900, ijiclugive, by oifjecti — Continaed, 



DatunflBBt 
prlatiui Oct. 



origliul 



SxperlmPllCal' gardena and 

To p&y a debt incurred in pro- 
nBrW Agrinultnral Report 
lorwEl 

Bent, etc.pOf Commlsaioiier'ii 

PnreliHBe ot the Glover Mn- 

To erect a bulldii« far the 
DopBrtnient of Agrtonlturo . 

For oertBln aoo<lB and sePT- 
Jcea fDmiBbcd the Depart- 

imd repuira. 



July s.iau 

Jal7 i.lSM 
Mu. £.1887 



mfKitlc; nniiDHls ^ 
Colla(ting and 1 



a of cattle die- 



mbt. 3. law 
July is,isro 



PoldiQgn»m;a 
and folding ra 



Eeport onforeatry; alsofor- 
oBtry ioTBStiaBtionH 

Inlemational Industrial Ex- 
position at Parts __. _ 

In veatigatln^ the bletory and 
hablta of insecta; also en- 
tomological iDTOBtigVttohS 



Examination ot tthen: fiber 

iBTBBtlgationH 

Experiments tu the nianufac- 
CollectinBdatatonchWarid 

reBlona of the United States . 
BectmBtion of arid lands — 
EiPBrtmenth in the cnltnro. 

etc., of tea 

BnildlDB for the display of 

HeHcaltnral Itnplf meuts . . . 
Trutsportatlou of specimena 

Xntctlon of building for Beed 
Division - 

Heport on the Angora Roat... 
L*liorDtory, and tor elperi- 
Tnents In the maDofactnre 



Say 8.187! 
me 10, IHTS 

Juoa S3, ISH 
Mar. 3,IBn 
Dec, IS.iaJT 

JUDU ID. ISTS 
Mar. 3.lSn 

Jono IB, 1880 



Feb. HISS 



'lureaa of Animal Industry . 
^-rautine statigna tor neat 

. nORicaHnformatlonralBO 

..imotogrlisl investlKationH . 

--****'*-*-' invtwtiffntions: also 

cal invwttiKBlinnH 

■^lltutioDB in o ■"JliJoi^ 
_j inammaloi^ i-.-n 



Jan. -M.sfea : 

do ! 

Hay X.IHH 



July 2,1B« 


3,T«.W 


jQly «.1BM 


3, SCO, 00 


Mar, «,1B87 


10, an. 00 


do 


100,000.00 



L m.uea 

T. 3.1871 
r. si 1871 



Har. 1.I8W 



Apr.E3.1Mnr 




Mbi, 1,1890 


T.S(M.IM 


Mar, 3, 1881 


S, 000.00 
SO.IIOO.OO 


Mar. 1,1890 


10,000.00 


Mar. 3,1881 


iD.nnn.oo 


Feb- 13,18«a 


8,000.00 


^-do''.'.-?. 


ss,onn.oo 


Har. 3.IM« 
Jan. SO.lHKt 


iso.onn,io 



ir.oes.50 

3K,S23B0 
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Appropriation* fnym ISlft to 1900, itteluHve, by olffecta — Continued. 



01*wt. 


HS- 


Bersrence 
at Large. 


Data of last 


oriBiiittl' 


Tolal 


■s 

I* 


1 


i 


Sfei#: 


Jnly 14,1890 
do 

sept.%.iaea 

Mar. 3.imi 
July S.18BB 

Har. a,i»e 

AilB.18.lSW 
Har. i.im 


S6 

1 

s 


f8i 

1 




SK: IS 

Mbt. 1.1§W 

jQly 6.1883 
Mar^^l.iSm 

::;:|-:::::: 

do 


.40,000.00 
889.TG3.HI 

10,OUO.OO 

10,000.00 

10:000.00 

16,000.00 

15,000.00 

8,000.00 


|ieO.OTII.<T 

B,32*;o«5;81 


"iessSm*".'^."!:. 


Inqairles relating to ptibllo 




Grass and lorogo plant Ihtsb- 










Apr. M, 1896 
Apr.aiBW 


iso.tmoo 


Inve«tiB»ltiiK prodaotlon of 







REQUISITIONS, LETTERS, AND REQUESTS. 

One hundred and two requisitions were drawn on tlie United States 
Treasury for amounts aggregating $2,797,1 73, 49, in settlement of all 
claims against the Department presented during, the year. 

During the same period 6,310 requisitions were issued for the pur- 
chase of general supplies. 

There were issued 1,075 letters of authority for traveling and cer- 
tain other expenses. 

In the transaction of the regular business of the Division 33,516 
letters were written and received. 

For 'the transportation of Government property 1,722 requests were 
drawn on the Quartermaster-General. 

There were 2,254 requests for passenger transportation issued to 
officers and agents of the Department traveling on official business. 
Reference was made in the report of the chief of this Division for 
1898 to the fact that a new form of "request" for passenger transpor- 
tation had been designed and adopted for the use -of the several 
Executive Departments. This form lias received the approval of the 
Comptroller of the Treasury and is now in general use. The request 
is engraved on bond paper and is artistic in design; is of a sensitive 
shade, making any change on the face of the request, for fraudulent 
purposes, most difBcuU. Kach Department has its distinctive color, 
that of the Department of Agriculture being of a light shade of blue. 
This uniformity in the details of the Government-transportation 
request will enable traveling agents of the Government to have their 
requests readily accepted by all railroad and steamboat ticliet agents 
in any part of the country. Prior to the adoption of the new form, 
officers of the Government occasionally experienced some difficulty 
in this regard in small towns and remote sections, because of the 
entire absence of uniformity in general details of the forms in use 
by the several Departments and the insufficiency of evidence as to 
their official character and authority. The first request of the new 
series was issued by this Department on April 1, 1899. 
AGB 99 19 
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MONEYS RECEIVED FROM CONDEMNED PROPERTY AND OTHER SOURCBS. 

During the year $33,691.29 was received in this office from various 
sources and deposited in the United States Treasury, as follows: 

Condemned property $2, 776. 25 

Card index - 84.00 

Publications, Weather Bureau 82. 68 

United States seacoast-telegraph receipts _ 3, 869. d4 

Sale of American butter in Europe 26,878.42 

Total _ 33,691.29 

The amount received from the sale of American butter in Europe 
was deposited to the credit of the appropriation for "Salaries and 
expenses. Bureau of Animal Industry, 1899," as required by the appro- 
priation act approved March 22, 1898, which directs that "the Sec- 
retary of Agriculture may use so much of this sum as he deems 
necessary for promoting the extension and development of foreign 
markets for dairy and other farm products of the United States, 
* * * and he is authorized to apply the moneys received from 
the sales of such products toward the continuation and repetition of 
such exi)erimental exports." 

SETTLEMENT OF ACCOUNTS. 

A rendition of all accounts paid during the year was promptly made 
at the close of each quarter. These accounts were duly certified by 
the Treasury accounting ofl&cers as being correct, except those of the 
fourth quarter, which are now in course of settlement by the Auditor. 
Notwithstanding the strict legal constru(».tion and exacting regula- 
tions of the accounting officers of the Treasury, there is at this time 
no disallowance or suspension in the accounts of this Department, 
nor was there any deficiency created during the year in any of its 
appropriations. 

ACCOUNTS OF THE FISCAL YEAR 1897 FINALLY CrX)SED. 

The accounts of the fiscal year ending June 30, 1897, were finally 
closed and the balances of the appropriations carried to the surplus 
fund June 30, 1899. The following statement of the appropriations, 
disbursements, and unexpended balances for that year is appended, 
and is a continuation of the detailed statement submitted in the 
report of this Division for 1895: 

Appropriations, di^Hbitrsements, and amount unexpended for the year 1897, 



Object. 



Salaries, officers and clerks 

Furniture, cases and repairs 

Library 

Museum 

Postage 

Contingent expenses 

Animal quarantine stations 

Collecting agricultural statistics 

Botanical investigations and experiments. 

Entomological investigations 

Vegetable pathological investigations 

Biological mvestigations 

Pomological investigations — 

Laboratory 

Forestry investigations 

Experimental j^ardens and grounds 

Soil investigations 



Appropria- 
tions, 1897. 



1313, 860. UO 

12,0(X).00 

7,000.00 

3,000.00 

3,000.00 

25.000.00 

12.000.00 

110,000.00 

15,000.00 

20,000.00 

20.000.00 

17,500.00 

6,000.00 

12,400.00 

20.000.00 

20.()(X).(K) 

10,000.00 



Amount dis- 


Amount 


bursed. 


unex- 
pended. 


$290,791.95 


$23,068.05 


9,567.59 


2,432.41 


6,831.15 


168.85 


2,895.45 


104.55 


1,730.00 


1.270.00 


22,980.29 


2,019.71 


6,564.19 


5.435.81 


83.067.62 


26,932.38 


14,999.64 


.86 


18,637.01 


1,862.99 


19,274.15 


725.86 


17,483.05 


16.95 


4,981.52 


1,018.48 


10,800.18 


1,509.82 


19, .514. 88 


485.12 


19,483.28 


516.72 


9,868.16 


131.84 
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Appropriations J disbursements , and amount unexpended for the year 1897 — Cont'd. 



Object. 



Grass and forage plant inyestigations 

Fiber investigations 

Agricultural experiment stations [f750,600] a 

Nutrition investigations 

Public road inquiries 

Publications 

Purchase and distribution of valuable seeds 

SaUtriesand expenses, Bureau of Animal Industry 

Total 

WSATHER BUREAU. 

Salaries 

Fuel, lights, and repairs 

Contingent expenses 

(General exx)en8e8 

Total, Weather Bureau 

Orand total 



Appropria- 
tions, 1807. 



$10,000.00 

5.000.00 

30,000.00 

15,000.00 

8,000.00 

70,000.00 

150.000.00 

650,000.00 



1,564,700.00 



150,540.00 
8,000.00 
8,000.00 

717,232.00 



883,772.00 



2,448,532.00 



Amount dis- 
bursed. 



$9,203.14 

4. 14a 00 

29.171.57 

14.821.64 

7,873.97 

67.700.89 

142.822.52 

642,715.68 



1,477,931.52 



145,043.00 
7,414.48 
7,776,51 

710,346.87 



Amount 
unex- 
iwnded. 



$796.86 

857.00 

828.43 

178.36 

126.03 

2,200.11 

7,177.48 

7,284.32 



86,828.48 



870,581.46 



2,348,512.98 



5,496.40 
685.52 
223.49 

6,885.13 

13,190.54 



100,019.02 



a Of this amount, $720,000 is paid directly to the exiwriment stations from the Treasury Depart- 
ment. 

MONTHLY CHECK STATEMENTS. 

The monthly check statements, rendered by the Treasury at Wash- 
ington, D. C, and subtreasuries at Chicago and New York, were 
properly compared and certified as agreeing with the records of this 
oflBce. During the year seven checks were lost, of which three were 
lost in the mails and four by the payees. There are now twelve checks 
outstanding over three yeai*s. These checks, under the law, will 
be covered into the Treasury by warrant, and be carried to the credit 
of the parties in whose favor they were respectively issued, to an 
appropriation account denominated "Outstanding liabilities." For 
the information of persons interested, it is stated that a duplicate 
check may be issued at the expiration of six months, by the party in 
interest complying with certain regulations, which will be fully 
explained on application to this oflBce. 

STATEMENT TO CONGRESS OF ANNUAL EXPENDITURES. 

A detailed report of the expenditures of all appropriations for the 
fiscal year ending June 30, 1898, including the names of persons 
employed and the sums paid to each, was prepared in this oflBce and 
transmitted through the Speaker of the House prior to the last session 
of Congress. This report was subsequently printed by order of Con- 
gress, and may be obtained on application to the House Document 
Room. 

CONTRACT FOR SEEDS. 



Bids were invited early in September, 1898, for furnishing valuable 
seeds to the Department for the fiscal year 1899 for Congressional dis- 
tribution. Seedsmen were invited to submit their proposals on the 
list of seeds furnished by the Department, and on the same terms and 
conditions as heretofore. Nine bids were received in response to this 
circular against twenty-four for the preceding year, varying in amount 
from j!j70,978.36 to jH20,000. After a comparison and tabulation of 



222 DEPARTMENTAL BEP0BT8. 

the bids by a duly appointed board, an award was made to the New 
York Market Gardeners' Association, the lowest bidder. A contract 
dated October 19, 1898, containing substantially the same terms and 
conditions of the contract for previous year, supported by an ample 
bond, was prepared in this office, duly executed, and recorded. 

ANNUAL SUPPLIES. 

The usual advertisement soliciting bids for annual supplies to be 
furnished to this Department during the year was issued April 1, 1898, 
and all bids were opened on May 5, following. These bids were care- 
fully passed upon by a board of award, recommendations made to 
and approved by the Secretary of Agriculture, and all papers for- 
warded to the Treasury for final action, as required by law. These 
recommendations were subsequently approved, when contracts were 
awarded at satisfactory rates and all contracts secured by bonds 
acceptable to the Department. 

ESTIMATES OP APPROPRIATIONS. 

The estimates of appropriations for the year ending June 30, 1900, 
were prepared in this Division, based on recommendations submitted 
by chiefs of Bureaus, Divisions, and Offices of the Department. These 
estimates, aggregating $3,127,722, were approved by the Secretary of 
Agriculture and transmitted to the Secretary of the Treasury, as 
required by law. All differences in the estimates from the appropria- 
tions of preceding years were carefully and fully explained in foot- 
notes for the information and guidance of the proper committiees of 
Congress. * In addition to these footnotes all variations in the esti- 
mates were orally explained to the Committee on Agriculture, who 
visited the Department for the purpose of personal inspection of its 
accounts and inquiry as to its needs. 

During the three years ending June 30, 1900, the appropriations of 
the Department show a total increase of $557,490, correspondingly 
increasing the work of the Division of Accounts and Disbursements, 
and making additional clerical assistance necessary for the ensuing 
year. 

The appropriation for the Weather Bureau for 1900 includes the 
sum of $25,000 for the erection of a brick addition to the annex of 
the present building. The contract has been awarded to the lowest 
bidder, Mr. D. F. Mockabee, at $22,561, and the building is now in 
course of construction. 

Sixty thousand dollars is appropriated for 1900 for meteorological 

stations in the West Indies, against $75,000 for the same purpose for 

1899. The first appropriation made for this work was included in 

he sundry civil bill for 1899, the money to be expended under the 

direction of the President. Twelve stations have been established 

n the West Indies under this act. 

^he appropriation act for 1900 provides the sum of $1,000 to enable 
ne Secretary of Agricult'i =^ to investigate and report on the cost of 
Tiqlfing tea in the Sr '>^ ^^^^ntes, etc. Thj» itCTr^ in the appropria- 
' »s not eo*^!""^**^' '^^ '^'>r»aT^TTiAr "^a^ ^"sp'^^'^d in the 



■\\\ ^'^nor 



.ud •' -— '- ■■■ \'^, >- -" '•\y_ 3V. Aj the 

*ol * jic»i/v. ■■ - ' - •' ^'^second- 
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The statutory salaries of the chiefs of the pathological an^ bio- 
chemic divisions of the Bureau of Animal Industry were increased 
by the appropriation act for 1900 from $2,250 to $2,500 each; while the 
salary of the chief of the miscellaneous division was i*ais^ from 
$2,000 to $2,250, and that of the Zoologist from $2,000 to $2,250. 

MODIFICATION OP SECTION 3709, REVISED STATUTES. 

A construction, according to the letter of the law, of section 3709 of 
the Revised Statutes, by the present Comptroller of the Treasury, 
made it most difficult for this Department to do business through the ' 
usual commercial channels. A strict compliance with the ruling 
imposed hardships and annoyances, in addition to entailing upon the 
Government clerical and other expense out of all proportion to the 
very limited benefit accruing thereto. In order to relieve the situation, 
which had become quite serious. Congress was appealed to for relief, 
and the troublesome section was modified in the appropriation act for 
the fiscal year 1900, as follows: "That hereafter section thirty-seven 
hundred and nine of the Revised Statutes of the United States shall 
not be construed to apply to any purchase or service rendered in the 
Department of Agriculture when the aggregate amount involved 
does not exceed the sum of fifty dollars." This modification relieves 
the Department officials of great embarrassment. 

TELEPHONE SYSTEM. 

The telephone system of thirteen stations, established about a year 
ago, was augmented during the year just closed by twelve additional 
inside stations, thus directly connecting all the Bureaus, Divisions, 
and Offices of the Department, and establishing a complete and satis- 
factory service with the several branches of the Department, and all 
connections of the central telephone exchange. By the law of June 30, 
1898, the price for telephone service in the District of Columbia is 
fixed, and at rates much lower than those provided by the Department 
contract with the telephone company of May, 1898, for the first two 
years. This law is now being contested by the telephone company. 

CLAIM OP W. D. HUNTER. 

The deficiency estimates submitted by the Secretary of the Treasury 
for the fiscal year ending June 30, 1900, contained an item to " reim- 
burse W. D. Hunter the amount paid by him for loss of a hired horse, 
damages to vehicle and harness, and expense of removal of same while 
in the discharge of his official duties as special agent of the Depart- 
ment of Agriculture, $125." 

This was not a deficiency in the appropriation (entomological) but 
merely a claim for reimbursement, which had to be submitted to Con- 
gress for adjustment. All the papers and evidence in the case clearly 
show the claim to be a just one, which, doubtless, would have received 
the approval of Congress had the papers been submitted with the 
claim. These papers were, however, inadvertently retained in the 
Treasury Department. In view of the entii^e justice and reasonable- 
ness of the claim, it is strongly recommended that it be stated to 
Congress at its next session, in the deficiency estimates presented 
annually by the Treasury, when, it is confidently believed, the claim 
will be allowed. 
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PAYME;NT op salaries from lump-sum APPROPRLA.TIONS IN THE 

DISTRICT OF COLUMBIA. 

In a letter from the Comptroller of the Treasury, dated March 24, 
1899, to the chief of this Division, exception is taken to the payment 
of salaries to employees of the Department in the District of Columbia 
from "lump-sum" or "general" appropriations, as being in contra- 
vention of the statutes (22 Stat. L., p. 235). The exception has not 
yet taken the form of a legal "opinion." 

For many years a large proportion of nearly all the lump appropri- 
ations has been expended in the payment of salaries, and the accounts 
containing these disbursements for salaries have hitherto all passed 
the administrative scrutiny of every accounting oflBcer to whom they 
have been presented. If the Comptroller should render an official 
opinion unfavorable to this practice, it would be clearly a reversal of 
established usage and of prior decisions. Such a decision would 
work an intolerable hardship to the Disbursing Officer who, in good 
faith, and relying on the judgment of all accounting officers, made, 
and is still making, the payments, and is thus responsible for immense 
sums. The effect of a decision based upon the reasoning upon which 
the said exceptions are founded would be disastrous, both to the Dis- 
bursing Officer and to the Department work, one-half of the employees 
of the Department being paid from lump appropriations. Aside from 
the harshness of such action upon the employees themselves, the oper- 
ations of the Department would be most seriously crippled. The 
committees of both Houses of Congress charged with the considera- 
tion of appropriations for this Department have been fully cognizant 
of the fact that for years it has been the practice of the Department 
to pay employees from practically all of the general appropriations. 
Evidence of Congressional familiarity with and approval of this prac- 
tice will be found in the circumstance that in making the appi'opria- 
tions for " Collecting agricultural statistics" for the fiscal year ending 
June 30, 1900, a clause was added limiting the amount that might be 
expended "for salaries in the city of Washington, District of Colum- 
bia." In order to carry into effect any of the purposes set forth in 
the lump-sum appropriations, it is absolutely necessary to expend a 
large percentage of the amount so appropriated in payment of sal- 
aries. These purposes would be utterly thwarted if it should be 
decided that no part of the appropriation could be used in the pay- 
ment of salaries to employees at Washington. The language of the 
lump-sum appropriations clearly indicates that Congress intended 
that salaries should bo paid therefrom, the words "labor," "investi- 
gation," "experiments," etc., appearing in nearly all of them. 

However all doubt on this point should be removed by Congress 
either modifying the law or by making the necessary change in the 
verbiage of the questionable general appropriations, and it is earnestly 
recommended this change bo provided for in the estimates of appro- 
priations for 1901. 

BTHLDINGS RENTED BY THE DEPARTMENT. 
CHEMICAL LABORATORY. 

In July, 1800, the Department leased a building on the southeast 
corncM' of B and Fourteenth streets SW. for the use of the chemical 
laboratory, at an annual rental of $000, on which extensive repairs 
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were made by the Dei)artinent before occupying it. The building was 
used for laboratory and ofl&ce purposes until the summer of 1898, when, 
on account of being unsafe and entirely unfit for these purposes, it was 
torn down and a new, commodious, and appropriate building was 
erected on the same site by the owners, after consultation with the 
Chief Chemist of the Department. At the recommendation of that 
officer, who had fully discussed the matter with the owners of the 
property, an increase of $300 a year in the amount of rental was pro- 
vided for in the Department estimates for the fiscal year beginning 
July 1, 1899, and this additional amount was appropriated by Congress. 

On April 1, 1899, the Department was notified in writing by the own- 
ers of the property that '*the building, for further occupancy by your 
Division of Chemistry, is $3,600 per annum from the 1st day of Decem- 
ber, 1898." As the owners had already l>een paid the rent under the 
terms of the lease up to and including the month of January, 1899, 
which they had accepted without protest or complaint, so far as this 
office is aware, and as the existing lease did not expire until June 30, 
1899, no attention was paid to this notice by the acting law clerk of 
the Department. 

The building immediately adjoining to the east, occupied by the 
Bureau of Animal Industry as a laboratory, is owned by the same 
persons who own the chemical laboratory property, and for which they 
also demand an increase in the amount of rental from $1,200 to $1,800. 
Should this demand be acceded to, and it become necessary to pay the 
increased rental demanded for the chemical laboratory, this Depart- 
ment would be under an annual expense for rented buildings in the 
District of Columbia of $7,440. 

AMOUNT PAID IN EIGHT YEARS FOR LABORATORY BUILDINGS. 

In this connection it is thought proper to call attention to the fact 
that over $24,000 has been paid out by this Department during a 
period of eight years, ending June 30, 1899, in rental for the several 
laboratory buildings in the District of Columbia. In addition to this 
sum thousands of dollars have been expended on the improvement 
and alteration of these buildings. It would, therefore, seem proper 
to suggest in this report the expediency of urging ui)on Congress the 
importance, for economic and other reasons, of appropriating a suffi- 
cient sum for the erection of a suitable building for the accommoda- 
tion of these several laboratories. Such an appropriation would 
manifestly" be a good investment for the Government. No outlay for 
ground would be necessary, the Department reservation of thirty-odd 
acres affording ample room for all building purposes for the future, 
including a new Department building. This latter may no longer be 
regarded in the light of a mere convenience, but has become an abso- 
lute and urgent necessity', the importance of which should appeal to 
the pride and generosity of Congress with a peculiar interest. The 
membera of the Committee on Agriculture, who are fully acquainted 
with the present wholly inadequate and most antiquated accommoda- 
tions of the Department, have repeatedly expressed their hearty 
approval of a proposition for a modern building which would accom- 
modate the several branches of the Department service, now widely 
separated, and occupying eleven different buildings, for five of which 
the Department pays an annual rental. 

In the appropriation for "Botanical investigations" for the year 
1899 it is provided that *'a sum not exceeding one thousand dollars 
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may be used for the erection of a plant house for conducting botan- 
ical experiments." The same language occurs in the appropriation 
for 1900, except that the amount there named is $1,500, making a 
total of $2,500. To cany into effect this provision a contract has 
been made and a frame building with a brick foundation is now being 
erected on the grounds of the Department. 

LEASED BUILDINGS, WITH LOCATION, AND MONTHLY OR ANNUAL RENTAL. 

In the District of Columbia, — The following is a statement of the 
location, annual rental, and use of the several buildings under lease 
by this Department in the District of Columbia during the year 
ending June 30, 1899 : 

No. 1362 B street SW. , Bureau of Animal Industry laboratory $1, 300 

No. 1358 B street SW., Division of Botany laboratory 720 

No. 1364 B street SW. , Division of Chemistry laboratory and offices 900 

No. 212 Thirteenth street SW., Division of Vegetable Physiology and 

Pathology laboratory and offices 660 

No. 214 Thirteenth street SW. , Division of Soils laboratory and offices . . . 660 

Total .- 4,140 

Outside the District of Columbia, — The Division of Botany has an 
experiment station at Kensington, Md., for which the Department 
paj's a rental of $50 per annum. 

The following are the Bureau of Animal Industry and Weather 
Bureau stations under lease by the Department of Agriculture out- 
side of the District of Columbia during the year ending June 30, 1899: 

BUREAU OF ANIMAL INDUSTRY. 

Stations, vnth location and monthly or annual rental. 



Station. 



Baltimore. M d 

Bethesda,Md 

Boston, Mass 

Bnffalo.N.Y 

Chicago, m 

Do 

(Jarfleld.N.J 

Indianapolis, Ind 

Kansas City, Kans 

Do 

Littleton, Mass 

National Stock Yards, III 
New York, N.Y 

Do 

Norfolk, Va 

San Francisco, Cal 

South Omaha, Nebr 

South St. Joseph, Mo 



Location. 



Rent. 



No 215 St. Paul street 

Montgom er y Cou nt y 

No 2 IDoano street 

East Buffalo Live Stock Exchange Building. 

No. 41»3 JSouth Halsted street 

Exchange Building. Union Stock Yards 

(Quarantine station) , 

Kingan & Co. s abattoir 

No. 7i South James street 

Live Stock Exchange Building 

(^uai-antine station) . . . , 

Live Stock Exchange Building 

No. 18 Broadway 

No. 100 West Forty second street 

No 70 Plume street 

87 Flood Building 

Over Packers' National Bank 



St. Joseph Packing and Transportation 
Company Building 
St. Denis, Md I ( Quarantine station ) 



{125 per annum. 
I SO per month. 
I 40 per month. 
1 30per month. 
I 30() per month. 
I 15 infer month. 
I 1,800 per annum. 
I 10 -per month. 
45 per month. 
•15 per month. 
^"" per annum, 
per month. 
J per annum. 
> per njonth. 
I per month. 
B^ per month. 
l55 per month. 
515 per month. 

$225 per annum. 
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REPOET OF THE CHIEP OF THE SEGTIOH OF FOEEIGH MARKETS. 



U. 8. Department op Agriculture, 

Section of Foreign Markets, 
Washington y D. C, September 1, 1S90. 

Sir: I have the honor to submit herewith the report of the Section 
of Foreign Markets for the fiscal year ended June 30, 1899. 
Respectfully, 

Frank II. Hitchcock, 

Chief. 
lion. James WiIisoN, Secretary. 



"WORK OF THE "TTBAA. 

The unprecedented growth of the exports of the United States 
within the last few years has naturally attracted much attention to 
the possibilities of further commercial development. Owing to the 
more general interest thus aroused in foreign trade matters, the 
demands upon the Section of Foreign Markets for information wei*e 
far greater during the past fiscal year than over before. 

inquiries regardin(j our new dependencies. 

As in the year preceding, many inquiries were received relative to 
the commercial opportunities offered by the former Spanish posses- 
sions that have recently been brought into such close relationship to 
the United States. Following the annexation of Porto Rico, much 
information was requested in reference to the trade possibilities of 
this new territorial acquisition, and similar requests were received 
with great frequency regarding Cuba and the Philippines. The 
scarcity of available data respecting these islands added greatly to 
the work of furnishing the desired information, and much time was 
necessarilv consumed in the task. 

commercial possibilities of china and RUSSIA. 

Aside from tlie inquiries regarding Porto Rico, Cuba, and the 
Philippines, tlie past fiscal year sliowed an exceptionally active demand 
for information al)out our foreign commerce in other directions, result- 
ing, no doubt, from the recent successes of our exporters in develop- 
ing new markets. Among the countries that wei'e made the subject 
of frequent inquiry, China and Russia were the most conspicuous. 
The fact that these two vast countries will probably offer the greatest 
commercial possibilities of the immediate future seems to have become 
generally recognized. Unfortunately, China and Russia are both 
nations in regard to which there is a dearth of reliable statistical data, 
and the task of supplying the facts requested, as in the case of the 
former Spanish possessions, was extremely difficult. 

AGR 99 20 
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PUBLICATIONS. 

Owing to the large amount of labor and time required to comply 
with the numerous requests for information received during the fiscal 
year 1809, the Section had less opportunity than in former years for 
the preparation of publications. 

REPORT ON THE TRADE OF THE PHILIPPINES. 

The report on the trade of the Philippine Islands l)egun in the 
preceding fiscal year required an unusual amount of research. It was 
found that the meager statistics to be had from Spanish sources gave 
a very inadequate idea of the commerce that actually belonged to 
the Philippines, and in order to ascertain with accuracy the extent 
and value of the trade it became necessary to collate from the pub- 
lished records of the various countries enjoying%commercial inter- 
course with the islands such statistics upon the subject as they pre-, 
sented. The compilation of these statistics from the numerous 
foreign trade reports and their conversion into United States, equiva- 
lents formed a task that occupied the force of the Section for several 
months. The report when completed made a pamphlet of 100 pages, 
and included practically all the authentic statistical information 
regarding the commerce of the Philippines that has been published in 
the official trade returns of the various countries of the world. 

REPORT ON THE PLANT PRODUCTS OF THE PHILIPPINES. 

Following the I'eport on the trade of the Philippines, the Section 
prepared for publication a report dealing with the agricultural 
resources of the islands, and especially with the various plant prod- 
ucts, the demand for information upon this subject seeming to 
require some printed matter for distribution. The report contained 
a general description of the most important of the Philippine cereals, 
vegetables, fruits, fibers, dye plants, etc., supplemented, when prac- 
ticable, by statistics of production, pric«, and exportation. As the 
report was largely botanical in its general features, it was published 
as a circular of the Division of Botany, under the title "Notes on the 
plant products of the Philippine Islands." 

REPORT ON THE ACJRICULTURAL TRADE OF THE UNITED STATES FOR 1898. 

When the final customs returns showing the imports and exports of 
the Ignited States for the fiscal year 1808 became available, the Sec- 
tion turned its attention to the preparation of a report setting forth 
the leading features of the year's commerce, so far as it consisted of 
products of agriculture. 

The record for 1898 proved to be a remarkable one. The agricul- 
tural exports were decidc^dly the largest in the history of the country. 
Their total value reached the enormous figure of $858,507,942, exceed- 
ing tlie highest ])revious record l)y more than $50,000,000. As 
compared with the valuation recorded for the preceding fiscal year 
there was a gain of $108,752,749, or nearly 25 per cent. While this 
extraordinary advance in value was unquestionably due x)artly to the 
higher prices that j^re vailed during 1898, there was nevertheless a 
marked increase also in the quantity of the products shi])ped. Among 
the exports that showed the largest gains were wheat and wheat flour, 
corn, oats, rye, bacon, lard, hams, (»otton-seed oil, and oil cake. 
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Official statistics as to the quantity aud value of each of these lead- 
ing agricultural exjwrts, as well as the numerous other products of 
American agriculture marketed abroad, were presented in the report, 
and a comparison made in each case with the records of the year pre- 
ceding. The report also reviewed in a similar manner the agricultural 
imports of the United States during 1898, contrasting the returns of 
that year with those for 1897. 

As regards our agricultural imports, it was found that a marked 
falling off had occurred. The products of agriculture received from 
foreign countries in 1898 had a total valuation of only $314,291,796, 
which was $86,579,672 less than the figure recorded the year bsfore. 
The decline, therefore, amounted to about 22 per cent. Sugar and 
wool were the principal factors in this falling off. 

The report was supplemented by a series of statistical tables show- 
ing in detail the quantity, value, and average price of the various agri- 
cultural imports and exports during each of the five years, 1894-1898. 
For convenience in distribution, some of these tables were afterwards 
republished as a circular. 

STATISTICS FOR FUTURE PUBLICATIONS. 

In addition to the several reports just mentioned, the Section pre- 
pared during the past fiscal year a number of elaborate statistical 
statements for use in future publications. 

INVESTIGATIONS IX NORTHERN EUROPE. 

Under instructions from the Secretary of Agriculture, the chief of 
the Section sailed on May 26 for northern Europe to investigate cer- 
tain matters relative to our foreign trade in agricultural products. 
The first place visited in the course of the investigation was Copen- 
hagen, Denmark. The inquiries made at this port extended through 
the latter half of June to the close of the fiscal year. 

DANISH IMPORTS FROM THE UNITED STATES. 

A study of the Danish imports from the United States revealed 
some interesting facts. As regards the importation of American agri- 
cultural products, it was found that Denmark, although essentially 
an agricultural country, was importing in considerable quantities from 
the United States some of the articles that enter most extensively into 
the Danish export trade, as, for instance, butter and bacon. The 
explanation lies in the fact that the thrifty Danes, instead of consum- 
ing their own produce, find it more profitable to purchase for home 
consumption the cheaper, but highly satisfactory, American commodi- 
ties, thereby making it possible to export to a larger extent the Dan- 
ish goods for which they have established such a favorable reputation 
abroad. 

Thus, in the case of butter, which is decidedly the leading export 
from Denmark, a large amount of the American product, principally 
of the lower grades, is annually imported to replace in domestic use 
the high-priced Danish article that can be disposed of so profitably in 
Great Britain. 

A similar condition prevails, although to a less extent, as regards 
bacon. American bacon is now being consumed quite largely in Den- 
mark, while the domestic article, produced with special reference to 
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the requirements of the British market and commanding there a 
high price, is shipped to England in constantly increasing amounts. 

Still other agricultural imports from the United States are similarly 
utilized to take the place of domestic products that are reserved for 
exportation. It is apparent that such imports do not compete to any 
extent with the products of domestic agriculture. On the contrary, 
they are of great advantage to Danish agriculturists, permitting them 
to send to the profitable British markets larger quantities of the 
produce of their farms. 

AMERICAN WHEAT FLOUR IN DENMARK. 

One of the few agricultural exports of the United States that are 
beginning to compete seriously with Danish products is wheat flour. 
During the fiscal year 1898 our shipments of this article to Denmark 
amounted to 61,019 barrels, or more than 20,000 barrels in excess of 
the largest shipments previously sent. Danish bakers find that Ameri- 
can flour is practically as good as the best Hungarian, and, as it is 
less expensive, they are beginning verj^ generally to substitute it for 
the latter. The millers of Denmark are also using American flour in 
large quantities, instead of Hungarian, to mix with their own product. 
Even this practice, however, does not enable the Danish mills to hold 
their own against the inroads that are being made by American flour. 
The milling industry of the Kingdom is apparently declining, and 
every indication points to a still further increase in the amount of 
flour imported from the Ignited States. 

AMERICAN FEED STUFFS IN DENMARK. 

Maize, or Indian corn, has become the principal article of export 
from the United States to Denmark. The exports in 189G, although 

E 'eater than any previously recorded, reached only (3,939,845 bushels, 
uriiig tlio fiscal years 1897 and 1898 the shipments were exceptionally 
large, amounting to 18,109,701 bushels in the former year and to 
16,874,943 bushels in the latter. This remarkable increase in the 
shipments is said to be due chiefly to a larger demand for maize as a 
feed stuff for live stock and poultry. 

Similarly, greatly increased quantities of American oil cake are 
being exported to feed Danish cattle. In the fiscal year 1897 the 
exports of this product to Denmark were recorded at 55,958,939 pounds, 
excee<ling all prior shipments, and yet these figures are small when 
compared with the returns for 1898, which plac(j the quantity exported 
in that year as high as 155,121,048 pounds. The use of oil cake as a 
feed for live stock in Denmark is reported to l)e rapidly increasing. 

Recently considerable quantities of bran have also been shipped 
rom the United States to Denmark, and it is probable that still larger 
•r-nsigiiments will be required in the future. 

5y the importation of the«*^ cheap feed stuffs from the United 
•urates Danish ^*»"mers f^^'^ '* » '^ «'»pply themselves at the least pos- 
sible cost^ " ^1 Ke 11^"-^ •' "o'^erials fr'^i -vii5r.ii to produce 
le hit"^^^ « " ^"^ 1" - ^^^ - • '•^^'v ^ *♦-,.. , .. * >i*'^fitable 
• 'ee*- 

-IV .V. • vv»^^'^ iwTir , V **^^*i' tl_it the dairy and 

,Lr-» .' I uasLi - ' ' \..»v- ' • 'er»*<iivext'^'^ded, 

i\ . Mm ■' i' ir'^i-- ' • .. ''\ • 'T»> -- cxf^f ^tuffs 
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COMPLAINTS AGAINST AMERICAN MAIZE. 

The investigations made at Copenhagen included a careful inquiry 
into certain complaints made by impoi'ters there as regai^ds the quality 
and condition of some of the shipments of American maize received 
at that port. Such cargoes as arrived during the time spent at 
Copenhagen were thoroughly examined in the ship at the various 
stages of unloading and after discharge with a view to ascertain- 
ing by personal observation the actual quality and condition of the 
grain when it arrived. In instances of poor quality or damaged con- 
dition, samples were taken, accompanied by full memoranda as regards 
the source of the grain, export inspection, shipping firm, date of ship- 
ment, etc. Special attention was given to the circumstances attend- 
ing the ocean shipment of maize, such as the manner of loading in 
the ship, the distribution of the cargo as regards holds and bunkers, 
the exposure of the grain to heat from the boilers, and the facilities 
for ventilation. From the inquiry made into these matters it became 
apparent that a considerable part of the damage complained of in 
the maize received from the United States was due to lack of proper 
care in the methods of shipment. 

As the investigation of the maize question, however, was continued 
after the close of the fiscal year 1899, and, in fact, conducted more 
extensively thereafter, the results obtained will be more proi)erly 
reported in connection with the work of the current fiscal year. 

DANISH EXPORT METHODS. 

Incidentally, in connection with the inquiries made at Copenhagen 
relative to the imports received from the United States, some little 
time was devoted to a study of Danish export methods. Considering 
the limited agricultural resources of their country, the Danes have 
developed a wonderful export trade in some of the products of the 
farm. The secret of their success lies chiefly in the great pains they 
take to cater to the particular requirements of the foreign consumer 
and the care they exercise to maintain the uniformly high standard 
of their products. Not only is every precaution taken to prevent the 
exportation of an inferior or damaged article, but sufficient attention 
is always, devoted to the packing and the methods of shipment to 
insure the arrival in good condition of the articles exported. By 
years of faithful adherence to such a policy the Danes have built up 
for their products a reputation that gives them a great advantage in 
the British market, where their export trade is chiefly centered. 

BUTTER EXPORTS OF DENMARK. 

In studying the export methods practiced by the Danes, considera- 
ble attention was given to the shipment of butter, which is such an 
important item among the Danish products marketed abroad. Dur- 
ing the calendar year 1898, according to the official statistics of Den- 
mark, the butter exports of that country reached as high as 150,000,000 
pounds, witli a total value amounting to about $33,000,000. Within 
a single decade the export trade in tliis article has been more than 
doubled, and at the present day the little Kingdom of Denmark is 
selling more butter in foreign markets than any of the other exjwrting 
countries. 

The trade methods employed in the development of this remarkable 
export business were naturallj^ of great interest, and a portion of the 
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time spent at Copenhagen was occupied in gathering information upon 
this subject. The facts procured will be utilized in a future publi- 
cation. 

COMMERCE OF THE BALTIC. 

As the special investigations conducted in Denmark were to be fol- 
lowed by an inquiry into the possibilities of the Baltic Sea commerce 
generally, the opportunity was taken to make a preliminary study of 
this trade before leaving Copenhagen. Owing to its commanding 
position at the very entrance to the Baltic, Copenhagen is the natural 
distributing center of the maritime commerce of the regions that bor- 
der upon that sea. To meet the requirements of this rapidly growing 
trade, there has recently been constructed in the harbor of Copenhagen 
an extensive and finely equipped free port for the transshipment of 
merchandise billed to other destinations. At this free port some 
interesting information was procured relative to the extent and char- 
acter of the foreign commerce carried on by the Baltic countries. 

From facts gathei'ed at Copenhagen and during a subsequent visit 
to ports in Russia, Finland, and Sweden, it appears that the amount 
of American merchandise distributed through the Baltic region has 
increased very rapidly in the last few years. During the fiscal year 
1898 our direct shipments to the three Scandinavian countries and to 
Baltic Russia, including Finland, amounted in value to more than 
$25,000,000. Althougli agricultural exports still form tlie larger part 
of this item and show material gains for the past decade, the principal 
increase has occurred in our shipments of manufactured wares, such 
as machinery, tools, utensils, etc. Ten years ago the annual value 
of the exports of manufactured articles from the United States to the 
Baltic countries did not exceed 13,000,000, while it now amounts to 
at least $10,000,000. Meanwhile the annual value of our agricultural 
exports to the same region has risen from less than $10,(KX),000 at the 
beginning of the decade to about ^15,000,000 at its (»loso. I'he rapid 
growth of the maize shipments to Denmark, already mentioned, has 
been the leading factor in this increase, but considerable gains have 
also occurred in the cases of other agiicultural exports, some of the 
most important being wheat flour, oil cake, oleo-oil, pork, hams, and 
tallow. 

While the market for certain American agricultural products in the 
Baltic counties will doubtless lx> considerably extended, it is believed 
that the chief commercial opportunity in this regicm, as indicated by 
the present drift of trade, will lie in the development of a wider 
demand for our manufactures. As a field for trade extension along 
this line the Baltic countries certainly present possibilities that are 
well worth the attention of American exporters. 

TRADE OBSTACLES. 

• 

The facts regarding the various obstacles to our export trade that 
were noted in the course of the investigations made at Copenhagen 
and other Baltic ports — su(*]i, for instance, as the lack of direct trans- 
portation facilities, the unfortunate* delays occurring in transship- 
ment, the failure of exportei^s to meet the peculiar requirements of 
the particular foreign nmrkct sought, careless and improper packing, 
etc. — will be covered in reviewing that portion of tlie inciuiry con- 
ducted after the close of the fiscal year to which the present report 
relates. 
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PLANS FOR THE CURRENT FISCAL 7BAR. 

Owing to the increase of work entailed upon the Section by the 
more numerous requests for information recently received, the time 
that can be given to the preparation of publications is considerably 
less than hitherto. Since the beginning of the present fiscal year 
such time as was available for this work has l>een devoted chiefly to 
the compilation of an exhaustive st-atistical report regarding the dis- 
tribution of the agricultural exports of the United States during the 
five years 1894-1898. In this report the quantity and value of each 
product sent yearly to the various countries of destination will be 
given, together with some interesting summary statements showing 
the i>ortion of our agricultural exi)ort trade that is controlled by the 
leading foreign nations. The report upon the distribution of the 
export trade will be followed by a somewhat similar statistical pub- 
lication indicating the sources from which our agricultural imports 
were derived during the same period. Work has also been begun 
upon a bulletin that will embody some of the facts recently collected 
relative to the commercial possibilities of the Baltic Sea region. 
Another bulletin that has already been planned will have for its 
subject our foreign trade in agricultural products during the fiscal 
year 1899, following in its method of treatment the report published 
some months ago in reference to the agricultural imports and exports 
of the fiscal year preceding. Material is also being gathered for the 
preparation of several additional reports. 



BEPOBT OF THE GHIEr OF THE BUREAU OF ANIMAL DTDUSTBT. 



V, S. Department of Agriculture, 

Bureau of Animal Industry, 
Washington, D. C, Sepi ember- 12, 1890. 

Sir: I have the honor to submit hei^with a report of the operations 
of this Bui*eau for the fiseal year ended June 30, 1899. 
Respectfully, 

D. E. Salmon, 

Chief, 
Hon. James Wilson, Secretary. 



^WORK OF THE TEAR. 



INSPECTION DIVISION. 



MEAT INSPECTION. 



The inspection of cattle, sheep, calves, and hogs, and their prod- 
ucts, was carried on at 138 abattoirs and packing houses in 41 cities. 
This was an increase of 3 abattoir and 6 cities over the previous 
year, and of 10 abattoirs and 8 cities over the fiscal year 1897. In 12 
of the cities where inspection was carried on last year (Chicago, Kan- 
sas City, South Omaha, Milwaukee, Sioux City, East St. Louis 
(National Stock Yards), St. Louis, Indianapolis, South St. Joseph, 
Pittsburg, South St. Paul, and Buffalo) the ante-mortem inspection 
was made in the stock yaixis, and included animals purchased by 
miscellaneous buyei*s and those for shipment to other cities, as well 
as those for local official abattoii-s. The inspection of horses was 
conducted at one. abattoir onlv. 

The following table gives the number of inspections made upon 
animals before slaughter. It also shows the number rejected upon this 
inspection, subject to the result of the post-mortem examination. 
The rigidness of the ante-mortem inspection is evidenced by the fact 
that upon examination at slaughter much the greater number of car- 
casses are pronounced fit for food. Many animals are rejected in the 
stock yards on account of pregnancy; these are allowed to be shipped 
out when desired for feeding or dairy purposes. 



Ante-inortevi inspections for fiscal year 1S99. 



Kind of animal. 



Cattle 

Sheep 

Calves 

Hogs 

Horses 

Total 



For official 
abattoirs in 
cities where 
inspections 
were made. 



4.654.842 

5,718,464 

245.850 

23,783.576 

3,232 



34,406,9rj 



For abat- 
toirs in other 

cities and 
miscellane- 
ous buyers. 


Total 
inspections. 


Rejected 

at 
abattoii*s. 


Rejected 

in stock 

yards. 


4.288,562 

3,819,600 

253,404 

10,455,317 


8.943.404 

9,538.384 

499.26:) 

34,338.893 

3.232 


180 26,503 
476 18,150 

41 3,128 
4,942 100,902 

37 








18.817,203 


53.223,176 


5,076 


150,863 
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A comparison of these flgiii-es with several previoua years will show 
how this work lias progressed each year. Tli© following table gives 
the total ante-mortem inspections for the fiscal years 1896 to 1899, 
inclusive : 





Total iitmlx-r of 


nfe-morleni iimpecfionii for four yearn. 






Fi8™l y«iv- 


Catllu. ■ Sheti.. Calves. 


Hogs. 










»,:!».£37 , 10,0^,^7 4IWJW 
8,9B.*>1 e,53».aM l»,283 








I8B0 






3(,£B,aXI 



Thenumberof animals inspected at time of slaughter, and the num- 
ber of carcasses and parts of carcasses condemned and rendered so as 
to unfit them for consumption as food, are given in the following table: 

I'oat-mortejii innpeclionii for Jim-ill j/etir /iW. 





! Xiimbe 


ror lnsp«'ti(n«. 


Cnn-RSKSi 


omlBuine 


± 


Kind of itnh 


) BlattoiW 


On ani- 

jected in 
stock 
yards. 


Total. 




Total. 


Parts of 

loira. 


C«.t1. 




4.3W, tA 




.15.018 
181 














^-::":":::: 


a«« 


«7.m 


«,,«,» 


















»,«W 10, «s 


flB,e78 
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In addition to the condemnations upon regular inspection, as above 
given, thei-o were 41,597 carcasses of hogs condemned upon micro- 
scopic examination for trichinie. In accordance with the provisions 
of section 2'2 of the regulations governing meat inspection, about half 
of the meat from these ejircasses was cooked, the rest being tanked. 

For the purpose of comparison, the following table is given: 



■nvrtm H>4Jttt 



1 .irainx WB eao 



OTSl' MUMO 



'■.170S1I la 81am 



. -lied 
nose 
■ 'be 
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Number of different kinds of animals r^'ect^d for fiscal year 1899, 



Manuel* of death. 



Dead at abattoirs 

Died in stock yards. . 
Killed in btock 3rards 

Total 



Cattle. 


Sheep. 


Calves. 


Hogs. 


Horses. 


235 

' 309 

1,296 


1.060 

1.121 

784 


36 

105 
176 


19,424 

2,201 

21,274 


43 






1,840 


2,9tt4 


317 


42,809 


43 



Total. 



ao,Tor 

3,736 
23,530 

48,063 



Tag or brand affixed, — The meat-inspection tag or brand was affixed 
to 14,919,664 quarters and 217,920 pieces of beef, 5,522,142 carcasses 
of sheep, 225,348 carcasses of calves, 932,878 carcasses of hogs, and 
551,331 sacks of i)ork. 

Packages stamped, — The number of packages stamped comprised 
4,840,834 of beef products, 9,417 of mutton, 12,545,965 of hog products, 
and 763 of horse flesh. The number of packages of hog products 
just given includes 393,838 packages which contained meat that had 
been microscopically examined in addition to the regular inspection. 

Cars sealed. — The number of cars sealed which contained insi)ected 
meat for shipment to packing houses and other places was 47,455. 

Certificates issued. — The number of ceHificates issued for meat 
products which had received the i*egular inspection, exclusive of 
horse flesh, was 42,237. The exports thus certified consisted of 
1,428,290 quarters, 45,789 pieces, and 837,634 packages of beef, weigh- 
ing 360,843,856 pounds; 9,417 packages of mutton, weighing 525,705 
pounds; 109,505 carcasses and 880,324 packages of pork, weighing 
278,696,435 pounds. Fourteen certificates were issued for 763 packages 
of horse flesh, weighing 347,048 pounds. 

Cost of inspection . — The cost of this part of the work of the inspec- 
tion division was $465,709.23, which, embracing all the branches of 
meat inspection, makes an average of 0.88 cent for eacli of the 
53,223,176 ante-mortem inspections. 

The following statement shows the cost of each aiite-niorteiii inspec- 
tion from 1893 to 1899, inclusive: 

Cents. 

1893 4.75 

1894 - 1.75 

1895 - - . ...1.10 

1896. . .95 

1897 91 

1898 80 

1899 88 



MICROSCOPIC INSPECTION OF PORK. 



The number of carcasses examined was 2,227,740. The result of 
the examination was: Class A, free from all appearance of trichinje, 
2,160,230, or 96.97 per cent; Class B, containing trichinfe-like bodies 
or disintegrated trichinae, 25,913, or 1.16 per cent; Class C, contain- 
ing living trichinae, 41,597, or 1.87 per cent. 

The number of certificates issued for microscopically examined 
pork products was 22,708. The number of packages exported was 
393,626, weighing 108,928,195 pounds. Of this quantity, 137 packages, 
weighing 70,046 pounds, went to countries not requiring a certificate 
of microscopic inspection. 
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The cost of the microscopic inspection was $198,355.14, an average 
of 8.9 cents for each carcass examined and of 0.182 cent for each 
pound exported. 

The apparent increase in the cost over last year is due in some 
measure to the necessity of increasing the force in order to maintain 
a more cai*eful control of the stock of microscopic meats and of the 
cellars containing it, and to a more accurate system of charging 
employees to different accounts according to the kind of work per- 
formed, whereby a number of salaries which have heretofore been 
charged to general meat inspection have more properly been counted 
as part of the expense of the microscopic inspection. 

INSPECTION OP VESSELS AND EXPORT ANIMALS. 

The year shows a considerable falling off in the number of domestic 
animals exported to Europe. In the table following are given the 
number of inspections of American and Canadian cattle and sheep 
for export, the number rejected, the number of American cattle 
tagged, and the number of animals exported under the supervision 
of inspectors of this Bureau : 

Number of inspections, etc., of American and Canadian farm animals. 



Kind of animal. 



Cattle . 
Sheep . 
Horses 
Ho^.- 



American. 



Canadian 



'"ffi- K^J-t-J- 



643.301 
174,717 



Tagged. 



Exi)orted. 



1,5(G 327,741 
118 ! 



a31].505 

608.551 

26, %1 

98 




27,797 

87,206 

2,685 



a 14,78« from Chittigo via Canadian ports. 



b 4,757 from Chicago via Canadian i)ort8. 



The number of certificates issued for American cattle was 1,201. 
The number of clearances of vessels carrying live stock that had been 
inspected was 852. 

The following table sliows the number of animals inspected at time 
of landing by the Inspectors of this Bureau stationed at the ports of 
London, Liverpool, and Glasgow, together with the number and per- 
centage lost in transit: 

Number of animals inspected at time of landing in London, Liverpool, and Glas- 
gow, and loss in transit. 



From— 



'in^"1a .- 



Cattle. 



Sheep. 



Landed. 



Lost. 



Landed. 



Lost. 



Hoi'ses. 



Landed. 



Lost. 



Number. Number. P. ct. Number. Number. 

294.318 I 911 i 0.31 ! 97,659 I 1,526 

24, m) a5(H i 2.03 i 34,003 a 1,639 



P.ct. Number. 
1.54 20,085 
4.6 1.808 



,J13 



1.415 1 0.44 131,662 



3,165 i 2.35 



Number. 

2Zi 

5 



P.ct. 
Lll 
0.28 



21,84,'J , 



229 



L04 



HT^ X.^<A*' A 



l^^r.*- ''>< 



^irtcr '• !"■* iliii^ 



r£ Souther i 

i»l 
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work, we find that the cost of inspecting tlie 410,146 domestic cattle 
and sheep exported was $53,511.70, an average of 13 cents per head. 
The number of inspections of these animals in this country was 818,018, 
and in Great Britain 391,977, a total of 1,209,995, made at an average 
cost of 4.42 cents for each inspection. 

SOUTHERN CATTLE INSPECTION. 

> 

During the quarantine season of 1898, 32,937 cars, containing 911,455 
cattle from the area infected with splenetic fever of cattle, were unloaded 
in the quarantine divisions of the stock yards at different points. 
There were 33,814 cars cleaned and disinfected. 

In the noninfected area in Texas 236,369 cattle were inspected and 
identified by brands as originating north of the quarantine line and 
permitted to be removed to other States for grazing. In California 
37,832 cattle were inspected prior to shipment to points outside of 
the infected district. In conjunction with the authorities of Missouri 
684 cattle originating in the northern counties of Arkansas were 
inspected and permitted to be driven into Missouri. 

PREVENTION OF SCABIES. 

In order to prevent the spread of scabies among sheep, it was 
required that all sheep shipped from stock yards to other States for 
feeding purposes be dipped with some preparation that would kill the 
parasite. In pursuance of this order there were dipped 145,974 sheep 
that were infected and 526,970 that had been exposed to the conta- 
gion of the disease. 

, For many years the parasitic disease of sheep popularly called scab 
has been prevalent, especially in some of the Western States and 
Territories. Diseased sheep have been shipped in violation of the 
law, and stock yai-ds and stock ears have been almost constantly 
infected. The result has been that sheep could not be purchased for 
feeding purposes in any of the markets of the country without danger 
of bringing the contagion to the farm with them. 

Not only does sheep scab always damage and often destroy the 
fleece, but it so reduces the strength of the affected animals that they 
fall an easy prey to internal parasites or succumb to unfavorable con- 
ditions of food and surroundings. Congress has specifically referred 
to this disease in the appropriation act as one which the Department 
is authorized to control by sanitaTy regulations. 

The first step taken by the Department looking to the limitation 
and control of this disease was by a circular letter notifying trans- 
portation companies and shippei*s of the existence of the contagion 
and pointing out the prohibition of shipment and penalty provided 
by the law. Subsequently an order was issued that diseased sheep 
discovered by the inspectors in transit or in infected yards should be 
detained and dipped before going on to destination. 

The effect of these ordei*s was to protect purchasers of store sheep 
and to lessen the number of diseased animals sent to market. It was 
found, however, that some of the dips used by stock-yards companies 
and sheep owners were not efficacious, and that othei*s were so severe 
or poisonous as to be dangerous. An oitler has consequently been 
issued specifying the kinds of dips which would be recognized and 
the manner in which they should be prepared and applied. 



248 



DEPARTMENTAL REPORTS. 



The effect of these measures has been extremely satisfactory. The 
inconvenience of detention and the expense of dipping have had the 
effect of lessening the number of diseased sheep sent to market, and 
has led to active efforts to cure them on the farm or ranch before 
shipping. This has been accomplished without putting the shippers 
of healthy sheep* to any inconvenience or expense unless these ani- 
mals were going to farms from infected stock yards. The indications 
are at this writing that it will soon be possible to make the stock cars, 
the central stock yards, and other' channels of interstat-e commerce 
safe and free from infection, in which case store sheep could be pur- 
chased in the markets without danger of infection, and only diseased 
sheep would come under the restrictions. 

INSPECTION OF IMPORTED ANIMALS. 

The inspection of animals imported from Mexico was made at the 
ports of entry along the boundary line, and included 79,908 cattle, 
1,254 sheep, 64 swine, and 121 goats. 

The imports from Canada of animals not subject to quarantine deten- 
tion consisted of 90,408 cattle, 172,985 sheep, 1,769 horses, 194 hogs, 
1 moose, 1 goat, and 11 mules. Of these, 425 cattle, 6,581 sheep, and 
176 hogs were for breeding purposes. 

Following is a statement of the number of animals imported and 
held at the different quarantine stations for the prescribed period : 

Number of animals imported and quarantined at different stations. 



stations. 



Littleton, Mass 

Garfield, N.J 

St. Denis, Md 

Houlton, Me 

Vanceboro, Me — 

Eastport, Me 

Newport, Vt 

Island Pond, Vt---. 
Beechers Palls, Vt- 

Bichford.Vt 

St.Alban8,Vt 

Ogdensburg, N. Y . 
Cape Vincent, N. Y 

Buffalo, N.Y 

Port Huron, Mich . 

Total 



Cattle. 


Sheep. 


Hogs. 


8 

335 

6 

483 

112 

5 

241 

71 

19 

43 

37 

43 

78 

38 

43 


• 

03 

405 

».' 315 

13 


4ft 

1 
2 








9 
6 


1 
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1,562 


840 


49 



There were also at the Garfield station 12 camels, making a total of 
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statement sliows the luinilwr of doses shipped for each month of 
the year: ' 

July 19, 555 

August - - - 26, 305 

September 8 , 820 

October 47,487 

November 69, 365 

December 68, 260 

January 50, 629 

February 41,145 

March .\ 29,823 

April 89,575 

May 44,670 

June 54, 655 

Total 545,289 

• 

The comparatively small amount sent out in September was due to 
the fact that the supply was exhausted at that time. The moi*e than 
half a million doses were sent principally into the States of Texas, 
Nebraska, Kansas, Colorado, North Dakota, New Mexico, South 
Dakota, and Indian Territory and Oklahoma Territory. Outbreaks 
of blackleg have occurred elsewhere, however, being reported from 
Virginia, West Virginia, Pennsylvania, Vermont, New York, Ohio, 
Kentucky, Tennessee, North Carolina, Michigan, Indiana, Illinois, 
Wisconsin, Minnesota, Iowa, Missouri, Washington, Wyoming, Mon- 
tana, Oregon, Idaho, Utah, California, Arkansas, and Arizona. It 
appears, therefore, that this disease may prevail in any section in which 
cattle raising is an extensive industry. 

Dr. Victor A. Norgaard, chief of the pathological division, has pub- 
lished an article in the annual report of this Bureau for 1 898 on "Black- 
leg in the United States and the distribution of vaccine by the Bureau 
of Animal Industry," which gives a resume of the work so far accom- 
plished by the Bureau, the history of the disease in this country and 
in Europe, and the geographical distribution of the disease in the 
United States. Dr. Norgaard estimates that the annual loss of cattle 
from blackleg in the districts principally affected has ranged in years 
when the disease was most prevalent from 5 to 35 per cent. The esti- 
mated loss after inoculation with the Bureau vaccine was ().o4 per cent 
inoculated, or a little more than one-half of 1 per cent. This i>er- 
centage would have been still further reduced, no doubt, had the 
operators been familiar with the work of vaccination. In fact, the 
reports received state that losses, when they occurred, wei*e due to 
failure to follow instructions carefully. This rather remarkable 
record indicates the perfect safety of the method pursued when the 
fact is known that nearly all the inoculations were made by inexper- 
ienced persons. 

The distribution of vaccine is being continued by the Bureau, and 
adequate measures have been taken to permit the sending of the 
vaccine immediately on receipt of the application. It is advisable 
that all stock owners in infected districts should vaccinate their 
young stock regularly, without awaiting an outbreak of the disease, 
as heavy losses may be sustained in the course of a few days. The 
Bureau can not, however, undertake to keep stockmen supplied with 
vaccine simply for the purpose of keeping it on hand for use in case 
of an outbreak. 

TEXAS FEVER. 



It 

immunit> 



is a matter of congratulation that the method of producing 
inity from Texas fever by inoculating with the blood of immune 
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animals, as first practiced and proved efficacious by this Bureau, has 
been used practically with highly satisfactory results by the State 
Agricultural Experiment Station of Missouri. That station has very 
properly taken the matter up and has permitted its veterinarian to 
make the inoculations as a means of insuring the safety of pure-bred 
stock from Missouri sold for improving the herds in the Texas-fever 
district. The losses from the operation are undei'stood to be insig- 
nificant, and the inoculated animals have been able to resist almost 
perfectly the effects of exposure to the contagion after their arrival 
in the infected district. The practical application of this discovery 
is of great importance, both to the breeders of improved stock in the 
more Northern States and to the cattle raisei^s of the infected district. 
It permits the improvement of the Southern herds without the dis- 
couraging losses which have heretofore always occurred, and no doubt 
it will lead to tlie rapid grading up of the cattle of the South and 
Southwest, increasing materially the numbers and values. 

THE TEXAS-FEVER TICK IN THE WEST INDIES. 

The new and more intimate relations which have been established 
between the United States and some of the islands of the West 
Indies have led to the inquiry as to whether these islands are perma- 
nently infected with Texas fever, as is the southern portion of the 
United States and the coast I'egions of Mexico. Information received 
from Jamaica has long since led to the conclusion that that island is 
permanently infected. The large numbers of cattle taken to Cuba 
from the infected districts of the United States, Mexico, Central 
America, and South America have unquestionably infected the larger 
part of the island, even if it had previously been free, which is unlikely. 
Reports from Porto Rico indicated that but a comparatively small 
number of cattle have recently been imported, and the quality of 
some of the native cattle seemed to favor the assumption that the 
fever contagion had not been introduced. To determine this, an 
inspector of the Bureau, Dr. Rice P. Steddom, was instructed to pro- 
ceed to Porto Rico and make a careful investigation. Dr. Steddom 
traversed a large portion of the island and found the cattle everywhere 
infested with the Boophilus bovis tick, the presence of which in the 
United States is prima facie evidence of infection with Texas fever. 
When the offspring of the Porto Rican ticks were placed upon cattle 
at our experiment station, however, no disease was produced. The 
([uestion therefore is still unsettled as to whether the Pyrosoma, the 
true contagion of the disease, exists in Porto Rico. It is well known 
that the Boophilus acts only as the carrier of the Pyrosoma, and that 
the former may exist in a district without the latter, and, conversely, 
he latter may exist without the former. It is only when both are 
present that the disease exists in a contagious form. The importance 
o the cattle raisers of the island of having this question speedily and 
lefinitely determined is apparent. If the Pyrosoma does not exist 
here, measures should at once be adopted to prevent its entrance. 
"»e tic^' being certainly prevalent, the introduction of a single cow 
3fo^ '^earing the Pyroson^*^ '"ight conv^ert the^'^ comparatively 
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Maj. Noble H. Creager, quartermaster, embodying recommendations 
such as are required for the eradication of the disease. 

RABIES. 

Inoculations of rabbits from sixteen suspected rabid dogs showed 
ten cases of rabies in the District of Columbia as coming under the 
notice of the division. Another case came from South Carolina. In 
two of the cases diagnosed, four persons were reported to have been 
bitten by the dogs affected. The method of diagnosis employed in 
these cases is given in an article which appeared in the volume com- 
prising the Twelfth and Thirteenth Annual Reports of this Bureau. 

INFECTIOUS LEUELSMIA IN FOWLS. 

Several outbreaks of infectious leukaemia in fowls were investi- 
gated. One Xjase was from Virginia and another from Wisconsin, 
thus showing the widespread distribution of the disease. This is a 
bacterial disease, and is frequently mistaken for fowl cholera. Inves- 
tigations concerning this disease have been reported quite fully by 
Dr. Veranus A. Moore, in the Twelfth and Thirteenth Annual Reports 
of this Bureau, and further information is contained in Bulletin No. 
8 of the Bureau, and in the Fifteenth Annual Report. 

ASTHENIA IN FOWLS. 

Asthenia in fowls, sometimes called "going light," is discussed by 
Dr. Charles F. Dawson, in the Fifteenth Annual Report of the 
Bureau. Dr. Dawson believes he has discovered the cause of the 
disease to be a bacterium which he has described and named Bade- 
Hum asthenics. During the year two outbreaks were investigated, 
one in fowls and the other in pigeons. 

WILDUND RINDERSEUCHE. 

During the past summer an outbreak of a disease supposed to be 
identical with the Wild und Rinderseuche of Germany was reported 
from Tennessee. The Bureau directed Dr. John R. Mohler to proceed 
to the seat of the outbreak and investigate the cases. His investiga- 
tions gave no evidence of the presence of this contagious European 
disease. 

MISCELLANEOUS WORK. 

Specimens for diagnosis. — ^Many specimens are received annually 
at the laboratory from various sources. During the past year the 
following diagnoses were made: Melanosis, pneumonia, actinomycosis, 
tuberculosis, hog cholera, enteritis, blackleg, Texas fever, osteo- 
sarcoma, lipoma, fibro-lipoma, and adeno-carcinoma. Each of these 
specimens requires much laboratory work with the microscope, some- 
times a week being devoted to a single specimen ; in each case also 
a careful record is made and full reply returned to the sender. 

Bacterial cultures, — A collection of about fifty species of bacteria 
has been maintained, and quite a number of cultivations made from 
them have been prepared and sent to scientific schools and colleges 
upon request. This is one of the Bureau's means of disseminating 
information, and appears to be much appreciated. 

Special students, — During the year two gentlemen have taken 
courses of special instruction in the laboratory of the pathological 
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division, namely, Prof. L. L. Lewis, of the Oklahoma experiment, 
station, who has studied the preparation and use of blackleg vaccine, 
and Prof. E. F. Pernot, bacteriologist of the Oregon experiment 
station, who has had opportunities for instruction in most of the lines 
of work pursued in this division. The Bureau furnishes equipment 
and has facilities for such work which it is difficult to find elsewhere 
in this country. The benefit the Bureau may in this way render to 
the country at large is obvious. 

Increased facilities, — The laboratory building has been enlarged 
during the year, affording two new rooms, which have been much 
needed. One of these will be devoted to histological research and the 
other to the preparation of blackleg vaccine. 

BIOCHEMIC DIVISION. 
TUBERCULIN AND MALLEIN. ' 

The routine work in the preparation of tuberculin and mallein has 
continued during the past year. These products are furnished only 
to local authorities for ofl&cial use. The quantity of mallein sent out 
to State officials and experiment stations has been sufficient to test 
about 5,200 animals. The quantity of tuberculin sent out during 
the year was sufficient to test about 36,000 animals. 

STAMPING INK. 

In addition to other work this division has continued to prepare 
and supply ink suitable for stamping meat in such quantities as 
required by the inspection division. 

SERUM FOR HOG CHOLERA AND SWINE PLAQUE. 

The work of preparing serum for treating the diseases of hog cholera 
and swine plague has been conducted . on a very much larger scale 
than last year. The results of last season's work were exceedingly 
satisfactory, and the number which would serve as a source of serum 
has been largely increased. During the present year a force of 
inspectors has been at work in four counties in Iowa treating a large 
number of animals and endeavoring to keep down, so far as possible, 
by the serum treatment, the amount of disease among the swine. 
While it is impossible at the present time to give positive results in 
connection with this work, it appears from the reports that have been 
sent in that we may expect about the same results as those obtained 
in Page County, Iowa, during the past year. 

The work in connection with the preparation of antitoxin in such 
arge quantities has been very heavy, both in the laboratory and at 
he experiment station of the Bureau. It requires a considerable 
I limber of employees to ^^''epare the necessary cultures which are to 
le used in iTn'ectiiif ^' n.^mals, to draw the serum, have it properly 
^o led ^^^^ jiiipr^' ■ " t the same time to control the outbreaks in 
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importance. So far as possible, investigations of these points have 
been made as the routine work was progressing, or a careful note taken 
of them, and they will receive more careful study when the routine 
work of the laboratory will permit and when increased assistance has 
been secured. 

MISCELLANEOUS WORK. 

Some examinations of butter, from a hygienic standi)oint, have been 
made for the dairy division, and also other miscellaneous investiga- 
tions, as the work of the Bureau demanded. 

INTERNATIONAL TUBERCULOSIS CONGRESS. 

As the general study of the diseases of men and animals progresses 
it becomes more and more evident that the final solution of many 
difficulties depends upon a careful biochemic study of diseases. This 
appears to be the case, not only with the diseases which the division 
has been studying for some years, but also with Texas fever, diseases 
of fowls, and many other diseases. The very intimate relationship 
which exists between the diseases of men and animals, and the 
dangers to which animals may be subjected from like diseases of men, 
deserve very special investigation. For this reason, in May last, the 
chief of the biochemic division was sent to Berlin for the purpose of 
attending the International Tuberculosis -Congress. Over two hun- 
dred prominent men were present at this congress as delegates from 
twenty-five nations. The congress was under the patronage of the 
Empress of Germany, and there were more than two thousand mem- 
bers. The papers presented by many of the most prominent men in 
all lines of medical, bacteriological, and hygienic work were exhaust- 
ive in character, reviewing very thoroughly the knowledge of tuber- 
culosis from all standpoints at the present time. They will serve as 
an excellent basis for continued investigation and work in the future. 
Papers by Virchow, Bollinger, and others emphasize the dangers of 
meat and milk from tuberculous animals. It appears that indirectly 
very many practical results for the benefit both of men and animals 
will follow from the work of this congress. 

As it was the fortune of the chief of the biochemic division to meet 
at that congress, and afterwards in visiting the most important anti- 
toxic serum laboratories and stations in Europe, the most prominent 
workers in biochemic lines, it seems right that attention should here 
be called to the high regard in which he found the scientific work of 
the Bureau of Animal Industry to be held by investigators in similar 
lines in the different Euroi)ean states. It is a great advantage to the 
work of the Bureau and the Department to have its scientific 
employees meet personally the investigators in similar lines, thus 
affording the opportunity of exchange of ideas and the planning of 
cooperative work. 

PROPOSED WORK FOR NEXT YEAR. 

For the next year it is proposed to continue in the biochemic division 
the routine work which has already been referred to, and in addition, 
to take up as many new problems as the laboratory facilities and the 
number of assistants at work will allow. In connection with this 
routine work it will be necessary for the division to examine numer- 
ous samples of dips used for treating diseased sheep that are sub- 
jects of interstate commerce in order to ascertain if these dips hav^e 
a satisfactory percentage of active ingredients to be recognized as 
efficient remedies. 
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Insecticides and germicides. — The chief of the biochemic division 
has also been appointed as reporter on insecticides and germicides by 
the Association of Official Agricultural Chemists. His efforts in this 
work will be to suggest such methods for the examination of insecti- 
cides and germicides as will be thoroughly reliable and serve to indi- 
cate their actual value. 

THE EXPERIMENT STATION OF THE BUREAU. 
PRODUCTION OF HOG CHOLERA AND SWINE PLAGUE SERUM. 

• Investigations relative to the production of hog cholera and swine 
plague serum have been continued at the experiment station of the 
Bureau. The results obtained in the past from serum prepared by 
the station, working in conjunction with the biochemic division, have 
afforded much encouragement and have justified the continuation of 
the work on a much larger scale. The attempt is being made to pro- 
duce a sufficient amount of antitoxic serum to treat all the hogs 
affected with or exposed to hog cholera or swine plague in a territory 
embracing four counties specially selected for experimental work, so 
that the final deductions concerning the value of the serum treatment 
for these diseases may leave no room for adverse criticism. 

The portion of this worlj: assigned to the experiment station con- 
sisted in the selection of proper animals for supplying the serum, and 
also the care, preparation, and treatment of these animals throughout 
the course of the experiment. A thorough effort is being made to 
find the species of animal best adapted to furnish this serum, and 
also the best method of administering the cultures of bacteria and the 
products of cultures to give the serum of the animals an antitoxic 
value. It is also designed to find the best and least expensive treat- 
ment of the unfavorable conditions which frequently follow the 
injection of cultures of disease-producing bacteria. Cultures of 
various ages, in combination with a variety of drugs and under a 
variety of conditions, have been used, and always with one object in 
view, namely, to obtain the most active antitoxic serum at the least 
possible cost and with the least inconvenience to the animal supply- 
ing it. 

While the treatment of hog cholera and swine plague with antitoxic 
serum has proved to be of great value, and further investigations 
along this line will be made, the possibility that a method may be 
discovered by which these two impoilant diseases can be treated suc- 
cessfully without the intervention of a serum animal has not been 
overlooked. Experiments in this direction are now being made, and 
vhile they have so f^^* given no ve^^v ^nco^i^ae^iTior rognit^ t is desir- 
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should be improved. The same observation is true of the dips now in 
use for destroying ticks {Boophilus bovis) on Southern cattle. 

The immunizing feature has been undertaken by studying the 
effects produced by the injection of blood serum from Southern cattle 
into Northern cattle. Much remains to be done in this line. The 
seeming difference in severity of the infection produced by the injec- 
tion of blood obtained from different Southern cattle and the differ- 
ence existing between the virulence of Texas fever in different portions 
of the so-called permanently infected areas are conditions requiring 
investigation. 

The importance of discovering a dipping mixture through which 
Southern cattle may be passed to kill the ticks upon them and thus 
remove the danger of spreading Texas fever has not been lost sight of, 
but unfortunately all mixtures used have proved inefficient. A num- 
ber of different dips are now being tested at the station, and the 
effects produced on both the cattle and the ticks are carefully noted. 
Laboratory tests are also being made, and there is still reason to 
believe that success will eventually be attained. 

A lot of cattle ticks from Porto Rico were test/cd to determine 
whether they carried the infection of Texas fever, but a negative 
result was given. The ticks were found to be in all respects like our 
native cattle tick, with the exception that our ticks are a trifle larger 
and a little more oval (less circular) in outline. 

PREPARATION OF BLACKLEG MEAT. 

During the early portion of the year a considerable amount of 
blackleg meat was prepared at the station to bo used by the patho- 
logical division in the manufacture of blackleg vaccine. Much of 
this vaccine was subsequently tested at the station. 



OUTBREAK OF TET/VNUS. 

During the latter part of the year the station suffered an outbreak 
of tetanus, or lockjaw. The infection was confined entirely to the 
animals used in serum experiments. This unhappy circumstance was 
turned to the best advantage bj'^ using it as an opportunity to test the 
value of serum treatment as applied to lockjaw. All the animals 
which had been exposed to the disease were injected with an immuniz- 
ing dose of tetanus antitoxic serum, and the animals already affected 
were also treated with the serum. Among the animals which received 
an immunizing dose (horses, mules, donkeys, and cattle, over 100 in 
all), only one subsequently suffered with tetanus. This animal became 
affected within thirty-six hours after the serum was injected. It was 
a donkey, and was probably affected at the time the injection was 
made and hence derived no benefit from the serum. The treatment 
of tetanus, or lockjaw, once the symptoms are well developed, either 
by hypodermic or introcranial injections of serum, accompanied by 
large doses of chloral, morphine, or chloroform inhalations, merely 
serve to prolong life a few days. Treatment of the wound through 
which the tetanus bacillus gained entrance to the body was almost out 
of the question, because of the difficulty of locating the wound. In 
only one instance was the injection of material from the suspected 
seat of infection into a rabbit followed by a transmission of the dis- 
ease. From this it is to be concluded that it would be wise for the 
experiment station to be provided with two or three tetanus antitoxic 
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serum animals, to guard against further losses from the disease, and 
also to determine whether a serum of sufficient strength can be pro- 
duced to have a positive value as a curative agent. 

During the past two years the experiment station has labored 
under some disadvantages. Two years ago the location of the station 
was changed to its present site, and in addition to the regular routine 
and special scientific work, there was added the work of planning, 
and, in a great measure, constructing the numerous equipments and 
appliances which are essential to the class of investigations which are 
being conducted. The year ended in a very gratifying manner, with 
the purchase of the property now used for this station, and hereafter 
it will not be necessary to abandon improvements and build anew on 
account of the expiration of a lease. This is a great encouragement 
to those engaged in the scientific work. 

DAIRY DIVISION. 
COLLECTING AND DISSEMINATING INFORMATION. 

A general survey of the condition of the dairy industry of the conn- 
try at large was begun upon the organization of the division. This 
has been continued and special inquiries have been made in some 
branches, as, for example, the milk supply of cities and towns. Some 
reports have been printed and others are in hand awaiting revision 
and publication. 

The division continues to collect dairy data in general, with a view 
to its proper arrangement and further use. So far as the clerical 
force of the office i)ermits, the material collected has been indexed 
for ready reference. This particular work, however, is always much 
in arrears. 

The current correspondence, with calls for specific information, 
together with other routine work of the office, is continuously increas- 
ing. This includes the preparation of reports and other manuscript 
for publication. 

During the year five distinct publications have been prepared in 
thedivision, comprising in all 136 pages. Of these, two are included 
in the Fifteenth Annual Report of the Bureau, one of which was 
ordered to be revised and issued as a Farmers' Bulletin. Former 
publications of the division have been so much called for as to neces- 
sitate some revision and the reprinting of large editions. 

VISITING DAIRY CENTERS. 

The practice of visiting dairj'^ centers and attending the annual 

conventions of State dairy associations and similar bodies has been 

continued, so far as the home duties of the chief and assistant chief 

he division have permitted. In order to extend this service, in 

.^v^v^rdance with the policy of tlie Department, si)ecial agents were 

emporarily employed. Messrs. John H. Monrad and D. W. Willson, 

iot> »f Tilirroia ^oT«ved in this capacity. In all, twenty States have 

T-v, ^o. . sj. '^ represent «^Ht >8 of this branch of the Depart- 

■ ' > > intiHrefi' i,jn actively engaged in the dairy 

'" 1 "c >iisulted in ri afferent parts of the coun- 

. c^. ^luii^'^? — Viioi "ii\ yu> of material benefit 
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EXPERIMENTAL EXPORTS OF BUTTER. 

Under authority given in the annual appropriation act of Congress 
for this Department, and the special provision made therein for the 
purpose, this division has had the supervision of a series of exi)eri- 
mental exports of butter and cheese. This has been in continuation 
of the work of 1897-98, as already reported, but upon a plan enlarged 
and diversified. In this connection special agents of the Department 
have visited Great Britain, France, Germany, China, Japan^ the 
Hawaiian Islands, and the Philippine Islands, and made arrangements 
for experimental exports to places in all these sections of the globe. 

Trial shipments to Germany and France demonstrated that the 
markets for choice dairy products from America were by no means 
as good in those countries as in Great Britain, while the difficulties 
in transportation and the import duties imposed added to the disad- 
vantages exi)erienced. Accordingly, the exi)erimental exports, made 
almost every week during the year 1898, and weekly until the summer 
of 1899, were confined to England, and mainly to the market of Man- 
chester. The desired information having been obtained by these 
exi)eriments, extending through the greater part of three years, they 
were discontinued in May, 1899. Then work was immediately begun 
upon similar exports from San Francisco to Pacific ports. No results 
from the latter can yet be reported. 

The series of weekly experimental exports of selected creamery 
butter to Manchester, England, for more than a year, was highly sat- 
isfactory. A group of retail merchants in the north of England was 
thus supplied regularly with this grade of butter from the United 
States, so that they had it continually on hand for their customers. 
The result was that a good reputation was well established for Amer- 
ican butter in that district, and the merchants, during the latter part 
of the trials, urged the shipment of larger quantities. Excepting an 
occasional variation from the standard, and a few instances of deteri- 
oration incident to imi)erfections in the facilities for transportation, 
this butter was eminently satisfactory to the merchants and consum- 
ers, and replaced Danish butter of first quality, which had been pre- 
viously used. It was commonly retailed at the price of the best 
Danish, although the merchants demanded a slight concession in what 
they paid, as an inducement to take the American article instead of 
the standard product of Denmark and Sweden, to which they had so 
long been accustomed. When the experimental shipments were discon- 
tinued, the Manchester receivers expressed great disappointment, say- 
ing that the United States creamery butter had then made such a place 
for itself in their market, and was so regularly in demand by the 
retailers, that they desired to continue their supply. Application was 
accordingly made for the addresses of large creameries, or their sell- 
ing agents, from whom fine butter in quantity could be obtained. 
British merchants subsequently made offers directly to manufacturers 
in this country for large quantities, and the only question about 
extending this trade was the relative prices of the highest grade of 
butter on the two sides of the Atlantic. 

During the fiscal year covered by this report the domestic markets 
of the United States offered such prices for all the butter product of 
high grade of this country as to preclude exports upon a commercial 
basis. The details in connection with these experimental exports to 
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Great Britain during the fiscal year 1898-99, and which included cheese 
and eggs, as well as butter, will be made the subject of a special 
report by the dairy division. 

PROPOSED WORK FOR NEXT YEAR. 

The work of the dairy division for the fiscal year 1899-1900 is 
expected to include a continuation of the different lines of effort 
above reported. 

The experimental exports will require a large share of the attention 
of the working force and probably necessitate the employment of a 
special agent on the Pacific coast. Exports to Pacific ports, although 
less freauent than those to England, will involve much detail and a 
much longer time for obtaining results. 

Refrigerated transportation can not be furnished by the steamship 
lines on the Pacific, and this may not be desirable at present, as cold 
storage is not to be found at most of the Oriental markets. It will 
be necessary, therefore, to send all butter, and perhaps cheese also, 
as well as canned and condensed milk and cream, in hermetically 
sealed packages, capable of preserving their contents during long 
voyages and in hot climates. 

The art of canning butter so that it will remain in good condition 
for months, and when subjected to great changes of temperature, has 
not yet been brought to perfection in this country. Incidentally it is 
desirable to give considerable attention to this subject for the benefit 
of exporters and those who wish to prepare butter for export to mar- 
kets in warm countries. 

An obstacle to successful competition in this trade is the fact, well 
established, that butter made in some other countries and found in 
the new markets referred to, has a firmer body and higher melting 
point, and consequently "stands up" better when the packages are 
opened than that which is made in the United States. Investigations 
show that certain feeding materials for cows have a specific effect 
upon the hardness of butter made from their milk. More definite 
information on this subject is needed, however, and it is hoped that 
this division may, by cooperation with agricultural experiment sta- 
tions and otherwise, do something toward determining the particular 
kinds of food which are available in different parts of the country and 
which can be depended upon to regulate, to a considerable degree, 
the composition of the butter fat in milk, and hence the texture of 
butter. 

Besides experimental exports in which the dairy industry of the 
Pacific coast should be particularly interested, it is proposed to ascer- 
tain the prospects for extended trade in dairy products in Mexico, 
he West Indies, and South America. 

i""^ rough the courteous cooperation of the State Department a gen- 

-, -. T>m"ry has been undertaken, -"^'^^ -^ view to learning more than 

^-.ci -ately known as to ♦ .'Tction, consumption, and 
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LABORATORY FACILITIES. 

For a number of years the laboratories of the Bureau have been 
located in a rented building, giving insufficient space and exposing all 
the valuable material to danger of destruction by fire. In May last, 
the owner of this building consented to erect an addition, which has 
increased the facilities of the laboratories materially. The increas- 
ing demands for laboratory work, and the constant accumulation of 
specimens, card indexes of literature, apparatus, etc., makes it 
extremely desirable that a laboratory building should be erected upon 
the Department grounds especially adapted to the needs of this Bureau. 
As an example of the importance of a fireproof building, it may be 
stated, the zoologist of the Bureau in his studies of animal parasites, 
found the classification of many of them so defective that it was 
impossible to tell with what species the European investigatoi's had 
been working. The life history of the organisms and the remedial 
measures required were uncertain, and the whole subject was in con- 
fusion. In order to obtain a basis for satisfactory work it was nec- 
essary to obtain from the various museums of the world the type 
specimens from which the original description of species were made. 
Some of these specimens were more than a century old, and it is 
plain that if they should be destroyed by the burning of the labora- 
tory they could never be replaced. Their loss would be not only a 
loss to this country but to the world. It does not appear to be right 
to imperil such material, and yet it must be brought to our laboratory 
and used if we are to make progress in the study of these numerous 
forms of life which constitute one of the factors that must be con- 
sidered in the successful development of our animal industry. 

Again, the card indexes which we now possess relative to the litera- 
ture of the world concerning diseases and parasites of animals have 
been in preparation for at least a decade and are now very perfect. 
These are necessary to creditable scientific work, because no man can 
make satisfactory researches without knowing what has already been 
done in the same line. If these indexes should be destroyed, they 
could not be replaced except b}" the same slow and tedious process by 
which they have been built up. A fire in the laboratory would there- 
fore mean an enormous loss of time and a most discouraging inter- 
ruption of the scientific work. 

I would therefore most earnestly recommend that this matter be 
presented to Congress, with an appeal for early action, to secure such 
laboratory facilities as are commensurate with the great work of this 
Department in behalf of the agricultural industry. 

The laboratory of this Bureau has not been in any sense a drain 
upon the resources of the country, but has, in addition to its scientific 
investigations, furnished products, such as tuberculin, mallein, black- 
leg vaccine, and hog cholera serum, of a value far beyond the total 
expenses incurred. These products have either been furnished to 
State authorities as the best available means of cooperation for the 
control of contagious diseases, or they have been used in the service 
as a method of eradicating or curing such maladies. Considering 
the expenditures that are now made for rent, the safety of Govern- 
ment property and material, and the increase of work that could be 
accomplished with better facilities, it would appear that such a build- 
ing as is referred to would be from all points of view a most desirable 
acquisition. 
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SPECIAL RECOMMENDATIONS FOR 1900-1901. 

The following recommendations are respectfully made: 

(1) That the meat inspection force be increased until all the meat 
which is shipped from one State or Territory to another, or to a foreign 
country is thoroughly inspected. At present there are numerous appli- 
cations for inspection which can not be favorabl}'' acted upon on 
account of the insufficiency of the appropriation. 

(2) That measures for excluding sheep affected with scab from the 
channels of interstate commerce be rigidly enforced. This disease is 
a very annoying one, causing heavy losses to the sheep raisei*s, and 
has been largely spread through interstate shipments. Infected yards 
and care should be disinfected, diseased sheep in transit should be 
quarantined and either slaughtered at once or dipped in a reliable 
mixture before being allowed to proceed. Sheep scab, although a very 
injurious disease, is easily cured and should be eradicated from the 
United States, as it has been from Australia. 

(3) That the distribution of blackleg vaccine be continued a suffi- 
cient time to determine whether the pi-evalence of the contagion is 
lessened by the systematic vaccination of the cattle in the infected 
herds for a series of years. There is some reason for the opinion that 
if the disease is prevented by vaccination the contagion will gradually 
die out. The objection has been raised by the dealers in vaccine that 
this Department should not injure their business by making and dis- 
tributing vaccine free of charge. The reply to this objection is that 
the Department can not take measures for eradicating any diseases 
without interfering with the business of those who are dealing in 
remedies for such diseases; and that, nevertheless, these animal 
plagues can not be allowed to ravage the flocks and herds of the 
farmers indefinitely in order to keep up the market for vaccines and 
other remedies. The price charged for vaccine by commercial con- 
cerns has been thirty to fifty times the cost of manufacture, and, 
at this exorbitant rate, the majority of stockmen would not use it. 
The vaccine distributed by the Bureau has apparently been more 
freshly prepared and has given better results. It has rapidly inter- 
ested cattle raisers in this method of prevention, and the demand for 
it is increasing. The State experiment stations should be encouraged 
to make and supply this material to the stockmen of their particular 
States. 

(4) That a special effort be made to instruct representatives of the 
State experiment stations in the manufacture and use of the anti- 
toxin for hog cholera and swine plague. This, in connection with the 
formula published in Farmei*s' Bulletin No. 24, constitutes the best 
treatment for these diseases, and saves an average of 70 to 80 per 
cent of the hogs in infected Kerds. The Bureau has demonstrated 
the efficacy of the treatment, and it is now for the stations and com- 
Jiercial houses to supply the serum. The Bureau can not possibly 
mdertake to supply this product, except perhaps in small quantities 
"^^o experiment stations, since it has not the facilities for manufactur- 

ng it upon the scale ^^nit would bo required to grant relief to the 
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the open season. There is little doubt but that many counties in 
Arizona, New Mexico, Texas, Oklahoma, Kansas, Missouri, and Ten- 
nessee which are now free from infection are liable to become infected 
by the uni-estricted movement of tick- infested cattle. With the States 
farther north this liability does not exist, and hence there must be a 
distinction drawn between cattle from the infected district which are 
to be fed immediately north of the quarantine line or in the more remote 
sections. This change in the regulations will require more inspectors, 
but it will be of great advantage, particularly to the Southern part of 
the country. 

(6) That the experiments in dipping cattle with a view of destroy- 
ing the ticks be continued. There has been no other practicable plan 
suggested for the treatment of cattle from the infected district that 
would render them safe to mingle with susceptible stock. The dips 
heretofore used have not proved reliable and have been so irritating 
as to injure the cattle. The dipping has consequently been suspended . 
pending the discovery of a more satisfactory mixture. 

(7) That pure-bred cattle imported into the United States for dairy 
or breeding purposes be tested with tuberculin and that those which 
react upon this test be rejected. The cattle of European countries 
are much more extensively diseased with tuberculosis than are those 
of the United States, and the increase of the disease here is undoubt- 
edly largely due to the imi^ortation of the contagion with animals 
brought across to improve our stock. The control of the disease has 
become a serious problem in many States and a considerable number 
of such States are enforcing measures at great expense for its eradi- 
cation. Under the circumstances the Department should certainly 
enforce the law for the exclusion of diseased cattle. 

(8) The disinfection of hides to guard against the importation of 
the various forms of contagion Avhich affect cattle, and particularly 
that of anthrax, has been one of the most serious problems about 
which the Bureau has been called upon to give advice. The law only 
prohibits the importation of the hides of neat cattle liable to be dis- 
eased, and provides for regulations to be made by the Secretary of the 
Treasury. The fact that the hides of other animals are as liable to 
bring disease as are those of cattle constitutes a defect in the law 
which at best prevents thoroughly efficacious measures. The attempt 
to disinfect hides from dangerous regions has shown that the satisfac- 
tory disinfection of hides without damaging them is a very difficult 
matter, and also that the measures of disinfection prescribed are for 
the most part either avoided entirely in foreign countries or are car- 
ried out in the most perfunctory and imperfect manner. Notwith- 
standing the numerous outbreaks of anthrax among people and 
animals which have occurred from such hides, it appears best to with- 
draw the requirement for disinfection abroad and to rely upon the 
total exclusion of cattle hides from countries where contagious diseases 
exist or to establish modern disinfecting plants at the principal ports 
of import. 

(9) That the current provision of the annual appropriation act of 
this Bureau for developing and extending foreign markets for dairy 
products of the United States be continued, and with such changes 
in amount and phraseology as may be necessary to enable thorough 
investigation at home and abroad of making, packing, and shipping 
butter and cheese for use in hot climates. 
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(10) That the recommendations ali^eady made from this Department 
for necessary legislation to extend the existing system of Govern- 
ment insi)ection and certification of meats and meat products for 
export, so as to include butter, cheese, and condensed milk and 
cream for export from the United States be rei)eated and urgently 
pressed upon the attention of Congress. Reasons for such new legis- 
lation become more and more apparent. To those given in reports of 
previous years the following may be added: The work of this Depart- 
ment during several years, and involving the expenditure of much 
labor and money, to establish a reputation abroad for American dairy 
products will soon be destro^^ed without some such system of export 
inspection to safeguard reputation secured. Not long ago, through 
ordinary commercial agencies, this country practically supplied and 
controlled the cheese market of Great Britain. In some years we sent 
to England nearly 150,000,000 pounds, or two-thirds of our entire 
cheese product. Then, for the sole reason that no system of export 
inspection existed to guard the reputation gained, unscrupulous mer- 
chants, for mere temporary profit, exported great quantities of inferior 
and counterfeit cheese, until the reputation of States cheese was 
destroyed in England and that market lost to us. Canada, on the 
other hand, established a system of government control, was enabled 
to guaranty all cheese exported as pure and of standard quality, and 
thus gained and still holds the desirable British cheese trade which 
this country lost. As already explained, the recent work of this 
Department has materially aided in establishing a good reputation 
for States creamery butter in Great Britain. Our butter is in demand, 
especially in the northern counties supplied from Manchester, because 
of this reputation for fine quality. But this good work is already 
being undone. During the summer of 1899 an exceptional scarcity 
of European butter and consequent high prices in England have stim- 
ulated exports from New York. At the present writing it seems prob- 
able that this country will send to Great Britain this season several 
times as much butter as last year. During the month of August 
(1899) our butter exports were six times as great as for the same month 
a year ago. The receipts at Manchester, from this country and Canada 
combined, in some recent weeks have almost equaled those from Den- 
mark. This new and profitable demand for good creamery butter had 
scarcely begun before large quantities of butter of inferior quality, 
also of *' process," or renovated, butter, began to appear among the 
exports. The article last named, which is a more dangerous counter- 
feit than straight oleomargarine and butterine, has been sent to Liv- 
erpool via New York by the carload, put up in the style of package 
idopted by this Department in its export trials to England, and labeled 
•P^inest American creamery butter." The effect upon future butter 
'•ade with Grpo ^T«H,aii *11 pr^^^^My }^^ like that which followed the 
xport of «'• •• *^ '^^'^'^ Tee?' ^'- "^fortune could have been 
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U. S. Department of Agriculture, 

Division of Statistics, 
Washington, D. C. , October i, 1899, 

Sir: I have the honor to submit herewith a report of the work of 
the Division of Statistics for the fiscal year ending June 30, 1899. 
Respectfully, 

John Hyde, 

Statistician. 
lion. James Wilson, Secretary. 



TVORK OF THJB TEAR. 

• The condition of the agricultural industry, as indicated by the area 
of land devoted to the cultivation of the principal products of the 
soil; the actual volume of production and the value of particular 
crops, both on the farm and in the principal markets; the cost of pro- 
duction per acre and per unit of quantity and the cost of transpor- 
tation ; the number and value of farm animals and the losses annually 
resulting from disease and exposure; the volume, condition, and pros- 
pects, according to the season of the year, of such of the crops of 
foreign countries as compete with those of the United States in the 
world's markets, have constituted the field of investigation in which 
this Division has been engaged during the past year. 

statistical reports. 

Of the regular i)eriodical reports of the Division, there has been 
printed a total of 1,621,700 copies.\These reports cover that general 
work of the Division which is contimious in its operation and which 
has constituted for a generation or more the only source of informa- 
tion available to the farmer that has been comprehensive, prompt, and 
unbiased. 

The special reports completed during the year relate to the cost of 
cotton production and to city and country taxation. The former was 
based upon returns from 3,446 representative plantations, distributed 
through the various cotton States in general accordance with their 
rank in the scale of production. Upland and sea island, large and 
small, fertilized and nonfertilized, profitable and unprofitable plan- 
tations were included in the investigation, the result being an amount 
of information relative to the cotton-growing industry under a variety 
of conditions that can not fail to prove of the utmost value. The 
report on "City and country taxation" consists of a comparison 
l)etween assessed valuation and true values, as determined by actual 
sales and careful estimates, and an analysis of assessments, showing, 
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both for urban and rural districts, the proportion of the whole prop- 
erty tax paid upon each class of property. The investigation upon 
which this report is based was undertaken, not for the purpose of 
either sustaining or disparaging any particular economic theory or 
system of taxation, but solely for the ascertainment of facts bearing 
upon certain questions of especial interest to farmers, which are fre- 
quently raised in economic discussions, but have never been authori- 
tatively settled. 

An investigation into the extent and results of the application of 
the principle of cooperation to irrigation, farm and live-stock insur- 
ance, the distribution of agricultural products, the purchase of non- 
agricultural commodities, and in other directions in which farmers 
have interests in common, is well advanced, and it is expected that 
some definite results will be available for publication in a short time. 
In view of the extent to which the consolidation of industrial enter- 
prises and other combinations of capital are engaging public atten- 
tion, an inquiry into the extent to which the same principle is being 
applied among farmers can not fail to be of timely interest. 

THE CROP-REPORTING SYSTEM. 

No change of essential or far-reaching importance has been made 
during the year in the methods of collecting agricultural statistics, 
but there is a marked improvement in all the different agencies 
employed, the monthly reports being more complete, giving evidence 
of greater care in their preparation and generally displaying a more 
intelligent conception of the requirements of the Department on the 
part of its correspondents. 

X^At the end of the fiscal year the organization included 41 salaried 
State statistical agents, with 8,730 correspondents, upon whose reports 
their monthly statements were mainly based ; 2,627 county corre- 
spondents, with 7,881 aids, and 36,426 township correspondents, 
reporting each for his own immediate neighborhood\ From this large 
body of persons, selected with great care not only as to their geo- 
graphic distribution, but also as to their qualifications for the per- 
formance of the duties required of them, reports have been received 
monthly, and at the close of the calendar year a select body of farmers, 
numbering about 90,000, reported upon the crops of their own indi- 
vidual farms. The Department is indebted to numerous transporta- 
tion companies for monthly returns of cotton carried over their 
respective lines, information which has been of the greatest value in 
the making up of its final returns on tlie production of cotton. 

No important change in the crop-reporting system will be recom- 
mended until the approaching federal census shall have furnished the 
department with a new and definite statistical basis as to the distri- 
Dution.of crop areas. The Department's system is based, in the main, 
^'^on a periodic comparison of the acreage devoted to particular crops 
ryith that soused in the preceding year, and it is consequently not 
»nly impossible to make any increase, during the closing years of an 
ntercensal period, in the number of products reported upon, but it is 
liflRoult, even as regards those which are reported upon, to keep exact 
_., '-=th a fluctuating acr^^^^r*^ ^^'^ "^ ^'^ i«^«»T*iy varying production 
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The important service that can be rendered to the Department by such 
officers was fully set forth in the Statistician's report for the fiscal year 
ending June 30, 1898, and it need only be added that the condition of 
the appropriation for the work of this Division will now admit of such 
appointments being made. 

^ A PUBLICATION FOR CROP CORRESPONDENTS. 

The improvement that is so gratifyingly in evidence in the reports 
of correspondents is largely attributable to the issue of a new monthly 
publication known as The Crop Reporter, designed for the exclusive 
use of the Department's crop correspondents. The necessity of com- 
pressing into very small space the instructions printed upon the 
monthly reports, the marked localization of the area of production in 
the case of not a few of the crops reported upon, and the general lack 
of uniformity in the agricultural methods and conditions obtaining in 
the different sections of the country have alike suggested the employ- 
ment of some agency by which correspondents could be more fully 
instructed as to their duties and the instructions given them be better 
adapted to their various needs. Such an agency has been found in 
the new publication, which has been received with many expressions 
of satisfaction by correspondents in every part of the country. By 
anticipating their needs, interesting them in their work, making intel- 
ligible to them the relation which, as individual tsorrespondents, they 
bear to one of the most important branches of the work of the Depart- 
ment, and putting in their possession, without trespassing upon the 
province of the agricultural journals, a great variety of information 
calculated to make them better judges of agricultural conditions and 
consequently more valuable correspondents to the Department, The 
Crop Reporter has been the means of greatly improving the crop- 
reporting service, while incidentally reducing the enormous corre- 
spondence of the Division by nearly one-half. \ 

THE STATISTICAL LIBRARY. 

The accessions to the statistical library, which, although an integral 
part of the general library, is segregated for the convenience of this 
Division, numbered during the year 2,100, increasing the total con- 
tents of the library to about 14,100 books and pamphlets. The neces- 
sity for the continued segi-egation of this library will be apparent when 
it is stated that during the fiscal year covered by this report about 
10,000 letters were written in this Division in response to requests for 
statistical information that could not be furnished in printed form 
and much of which had to be obtained from sources other than the 
publications of the United States Government. These various de- 
mands involved the regular assignments of some of the most efficient 
clerks in the Division to the duty of compiling statistical information 
from the publications of State and foreign governments, agricultural 
and commercial organizations, and other bodies. 

EXTENSION OF WORK TO NEW POSSESSIONS. 

The approaching federal census will furnish the necessary basis 
for an extension of the crop-reporting system to the newly acquired 
possessions of the Ignited States, and I respectfully recommend that 
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provision be made in the Congressional appropriation for the fiscal 
year 1900-1901 for the inauguration and maintenance of this work. 
I estimate the expense at a sum not exceeding $8,000 per annum. 

NEED OF A BUREAU ORGANIZATION. 

I respectfully renew my recommendation that the necessary author- 
ity be obtained from Congress for the habilitation of this Division as 
a bureau. Not only, as set forth in the Statistician's report for 1897, 
does the work of the Division exceed in volume that of various of&ces 
in other Executive Departments which have the advantage of a 
bureau organization, but the varied character of that work and, still 
more, the extensive ramifications of the Division's crop-reporting 
system involve an infinitude of detail that makes constant demands 
upon the time and attention of the Statistician — demands, the num- 
ber and imperative character of which are entirely out of proportion 
to the real importance of the matters to which they relate, that can 
not be otherwise dealt with under a divisional organization, and of 
which a more economical as well as more satisfactory disposition 
could be made under the organization of a bureau. No more fitting 
time could be chosen for the change of the Division into a bureau 
than the year in which the preliminary returns of the United States 
census will become available for the use of the Division and that 
expansion of its work be rendered practicable which is so necessary 
to the agricultural interests of the country. 

THE PARIS EXPOSITION OF 1900. 

During the latter part of the fiscal year the Statistician has assumed, 
under the Secretary's 8i)ecial order, the additional duty of preparing 
for the forthcoming Paris Exposition the United States Government 
cotton exhibit. While there has not been that generally hearty 
response to the invitations to furnish samples of cotton (not exceed- 
ing 25 cents each in value) addressed to cotton growers, of which 
self-interest, local pride, and national patriotism seemed alike to war- 
rant the expectation, much valuable cooperation has been secured, 
and the exhibit promises to display, in all desirable completeness and 
attractiveness, the varied capabilities of the different sections of the 
cotton belt. 
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